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FOREWORD 


E quine neurologic disease often results in devastating 
consequences for horses and those who care for 
them. Unfortunately, neurologic disease is unusually 
complex and often difficult to understand. Noted equine 
internist Dr. Brad Bentz has prepared an extensive and 
balanced review of equine neurologic disease in an easy 
to understand format. He has drawn from many years of 
experience in private and university practice, as well as 
research he conducted at the University of Kentucky. 

Dr. Bentz has included excellent background informa¬ 
tion that will help owners and caregivers understand the 
disease process and promote optimal communication 
with attending veterinarians. Information regarding spe¬ 
cific diseases is presented clearly and conveniently in 
chapters based on underlying cause, e.g., trauma, infec¬ 
tion, genetic or metabolic dysfunction. 

The more those responsible for providing nursing care 
for horses know about the disease process, including 
treatment and recovery, the greater the chances for a posi¬ 
tive outcome. Dr. Bentz has provided an excellent ready 
reference that should prove to be extremely valuable for 
years to come to everyone that cares for horses. 

David E. Granstrom, DVM, PhD 
Assistant Director 
Education and Research Division 
American Veterinary Medical Association 
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INTRODUCTION 

A lthough nervous system disorders are seen with rela¬ 
tive frequency in equine veterinary practice, they are 
less commonly encountered than a number of more 
common conditions that may affect a horse’s gait. The 
classification of a horse as “neurologic” based on physical 
and neurologic examinations is a subjective assessment 
and may vary from one clinician to another. 

Because of the highly subjective nature of the equine 
nervous system evaluation, particularly as it relates to 
gait, a number of horses without nervous system disease 
may be assessed with it, while others that may be neuro¬ 
logic may go undiagnosed. The addition of specific diag¬ 
nostic tests, such as spinal fluid analysis and spinal X-rays, 
helps remove some of the subjectivity from the nervous 
system examination. Yet even many of the more specific 
tests have their limitations and may also be subject to “in¬ 
terpretation” that fails to produce a “black or white” 
answer. 

The dissemination of information relating to equine 
nervous system disorders has been increased to a signifi¬ 
cant extent in the past several years. Much of this has fol¬ 
lowed a growing concern over the disease known as 
equine protozoal myeloencephalitis (EPM). Although it is 
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usually beneficial to have information distributed, not all 
of the information pertaining to this disease or to the 
general understanding of equine neurology has been 
helpful. In some cases, it may even be misleading to the 
equine industry and its members. 

I have had a keen interest in equine neurology since my 
internal medicine residency at the University of 
Pennsylvania’s New Bolton Center. It was there where I 
was fortunate enough to have had Dr. Jill Beech as a 
mentor, who, perhaps without knowing, passed her inter¬ 
est, curiosity, and passion for equine neurology to me. In 
the early days of my interest, I became readily aware of 
the difficulties and misconceptions that prevailed over 
equine neurology. I have tried to help clarify the struc¬ 
ture, function, and some disease processes for the layper¬ 
son in this book. 


Bradford G. Bentz , VMD, MS 
Richmond , Kentucky 
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CHAPTER 1 

Overview of the Equine Nervous System 

T he equine nervous system is essentially the same 
system that exists in all mammals, including humans. 
A useful way to think of its function and its physical 
makeup is to draw some parallels between the nervous 
system and an electrical system; this is because the 
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nervous system functions on electrical impulses and cur¬ 
rents at the cellular level. 

At the center of the func¬ 
tion of the nervous system is 
the central nervous system, 
which is comprised of the 
brain and the spinal cord. To 
use a simplified analogy, the 
brain is like the power 
company that supplies an 
entire region of homes with 
electricity. The individual 
homes are then analogous to 
those organs in the body that 
receive electrical impulses from the brain. Electrical im¬ 
pulses leave the power company via one very large wire, 
from which branches extend to individual homes. This 
large wire is like the spinal cord, and its branches are 
equivalent to the nerves that extend from the spinal cord. 

The nerves that branch out from the spinal cord com¬ 
prise a second part of the nervous system, called the pe¬ 
ripheral nervous system. The peripheral nervous system 
supplies “electrical signals” (nerve impulses) to the indi¬ 
vidual “homes” (organs). In any home (organ), there are 
various appliances, outlets, and electric lights that serve 
specific functions to make the home work as a whole. 
To continue the analogy, these appliances, outlets, and 
light fixtures are like the cells of the organ that require 
electrical impulses to perform certain functions as part of 
the whole organ. 

The brain generates these electrical impulses from spe¬ 
cific areas that are designated as the “control centers” of 
certain organs or subsets of organs. These electrical im¬ 
pulses are themselves generated from other, usually 
deeper, areas of the brain. The impulses may be gener¬ 
ated voluntarily (the conscious decision to produce an 


AT A GLANCE 

•The central nervous system 
consists of the brain and the 
spinal cord. 

• The nerves that branch out from 
the spinal cord comprise the pe¬ 
ripheral nervous system. 

•The peripheral nervous system 
supplies electrical signals to the 
body's organs. 
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effect, such as to move an arm or a leg) or involuntarily 
(without conscious effort; examples are blood-pressure 
control, heart rate, intestinal movement, etc.). 

Regardless of how these electrical impulses are gener¬ 
ated, they must be conducted to their target organs by 
nerves. This conduction takes place either through the 
spinal cord — or, in a few cases, via specialized nerves — 
directly from the brain or the brainstem (the uppermost 
part of the spinal cord that attaches the brain to the spinal 
cord) and to the peripheral nervous system. The periph¬ 
eral nerves then carry these impulses to the target organs 
and cells. 

The voluntary nervous system, also known as the 
somatic nervous system, is the part of the nervous system 
that carries consciously generated nerve impulses for 
consciously generated movements and effects. The in¬ 
voluntary nervous system, also called the autonomic 
nervous system, carries nerve impulses that are uncon¬ 
sciously or automatically generated. The autonomic 
nervous system is divided into two parts: the sympathetic 
(fight-or-flight responses) and the parasympathetic (gen¬ 
erally opposite to sympathetic in function). 

The horse’s peripheral nervous system comprises seven 
cervical, 17 thoracic (chest), six lumbar, and four sacral 
nerves on each side of the body. As is the case in all 
mammals, 12 specialized nerves exit directly from the 
brain or the brainstem. These nerves are called the cranial 
nerves and are numbered I through XII according to 
where they exit the central nervous system. Many of these 
nerves carry fibers of the somatic and autonomic nervous 
system, and many also have “specialized” fibers associated 
with the special senses (taste, smell, vision, hearing, etc.). 

The peripheral nervous system can be thought of as 
having two types of fibers within the nerves. The first, 
called motor fibers, initiate movement or cause an effect 
in the organ, tissue, or cell that is receiving the nerve 
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input. The second, called sensory fiber, takes informa¬ 
tion from the organ, tissue, or cell and sends it back to 
the central nervous system for conscious or unconscious 
interpretation. The sensations of sight, touch or pain, 
hunger pangs, and hearing a noise are examples of in¬ 
formation interpreted consciously; while information 
sent to the brain regarding blood pressure and heart rate 
are examples of information interpreted unconsciously. 
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CHAPTER 2 

The Neurological Examination 

B ecause animals cannot verbalize their sensations or 
feelings, evaluating their nervous systems is more 
difficult and subjective than it is in human medicine. 
However, certain types of responses and movements 
often are highly suggestive of nervous-system abnormali¬ 
ties. Furthermore, the manifestations of the failure of a 
certain organ or tissue function may also point toward 

nervous-system problems. 
The latter is especially true 
when this loss of function is 
diagnosed along with other 
clinical signs that indicate 
nervous derangement. 

Many reflex tests that are 
useful in diagnosing small 
animals are not practical for 
horses because of their size 
and general intolerance of 
unusual sensations, positions, 
and other challenges. For in¬ 
stance, a small-animal veteri¬ 
narian can place a dog on its 
side to test the patellar reflex 
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(the “knee-jerk reaction”); an equine veterinarian cannot 
do the same with his or her patients. 

The neurologic examination 
should always begin with a 
good history and a complete 
general physical examination. 

History should include com¬ 
plaints and problems that 
have been noted with the 
horse. Attention to the signal- 
ment (age, breed, and sex) 
may also aid in the formula¬ 
tion of a good diagnostic plan, 
as certain nervous system dis¬ 
eases may be more common 
in certain breeds or at certain 
ages. The initial findings may 
appear unrelated to nervous-system problems; however, it 
is not uncommon that nervous-system derangements are 
the most obvious clinical abnormalities in a larger, perhaps 
more diffuse disease process. In such cases, the signs of 
nervous-system derangement appear only as a clinical 
manifestation of that disease process in the nervous 


AT A GLANCE 

•The neurological exam should 
always begin with a good history 
and general physical examina¬ 
tion. 

•The initial part of the nervous-sys¬ 
tem exam usually includes a cra¬ 
nial-nerve examination. 

•The clinician's subjective inter¬ 
pretation of the horse's move¬ 
ment, body positions, and pos¬ 
tures is an important part of the 
examination. 
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system. The general physical exam may well identify clini¬ 
cal manifestations of the larger disease process in other 
organ systems. 

A complete physical examination should be performed 
before initiating the more specific neurologic evaluation. 
Such an exam includes evaluation of all other organ 

systems (respirato¬ 
ry, gastrointestinal, 
integumentary, 
musculoskeletal, 
lymphatic, etc.). A 
rectal temperature 
should be obtained 
and routine blood 
work evaluation 
should be consid¬ 
ered. Findings on 
a general physical 
examination may 
have significant 
implications on the 
interpretation of 
the neurologic ex¬ 
amination findings. 
The general physi¬ 
cal exam enables the clinician to interpret clinical findings 
with a more complete clinical picture of the abnormalities 
and their potential causes. For example, central nervous 
system abnormalities may suggest more diffuse disease 
when found with rectal palpation of a mass in the 
abdomen. After the general physical exam is completed, 
the neurologic examination is initiated. The initial part of 
the nervous-system exam usually includes a cranial-nerve 
examination, which is a key component of any complete 
nervous-system examination. The clinician evaluates the 
functions of each of the 12 pairs of cranial nerves (nerves 



The cranial nerve examination is a key component 
of any complete nervous system examination. 
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of the head that exit from the central-nervous-system 
areas of the brain and brainstem). Some cranial nerves 
cannot be evaluated thoroughly without the aid of electri¬ 
cal equipment or other assistance. For example, Cranial 
Nerve I (the olfactory nerve) is associated with the sense 
of smell — a sense that is difficult to evaluate in an animal 
incapable of spoken language. 

REVIEW OF THE CRANIAL NERVES ANDTHEIR FUNCTIONS 

Cranial Nerve I (olfactory nerve): sense of smell 
Cranial Nerve II (optic nerve): vision 
Cranial Nerve III (oculomotor nerve): movement of one 
of the muscles controlling eye movement and constriction 
of the pupil 

Cranial Nerve IV (trochlear nerve): movement of one of 
the muscles controlling eye movement 
Cranial Nerve V (trigeminal nerve): sensation of the face 
and head; movement of the muscles involved in chewing 
Cranial Nerve VI (abducens nerve): movement of one of 
the muscles controlling eye movement 
Cranial Nerve VII (facial nerve): movement of facial 
muscles; taste 

Cranial Nerve VIII (vestibulocochlear nerve): hearing, 
sense of balance 

Cranial Nerve IX (glossopharyngeal nerve): swallowing, 
gag reflex, taste, blood-pressure reflex 
Cranial Nerve X (vagus nerve): swallowing; movement 
of voice box; control of many involuntary reflexes, includ¬ 
ing heart rate, gut motility, and blood-pressure reflex 
Cranial Nerve XI (spinal-accessory nerve): movement of 
muscles high on the neck and shoulder 
Cranial Nerve XII (hypoglossal nerve): tongue move¬ 
ment 

Problems relating to the cranial nerves are manifested 
as abnormalities with the specific movements, reflexes, or 
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sensations associated with that nerve. 

A somatic reflex is an automatic response by a stimulat¬ 
ed nerve, which triggers a muscle to produce a move¬ 
ment. The horse does not need to be conscious of the 
stimulation for the reflex to happen (think of your “knee- 
jerk” reflex). Some reflexes can be evaluated to a limited 
extent in the horse. One, called the panniculus reflex, is 
the horse’s skin-shake response to being touched along 
the trunk of the body. Another, called the “slap test,” is 
frequently used to test for cervical spinal-cord lesions. In 
the slap test, the clinician evaluates the movement of the 
throat cartilage in response to a slap on the withers on 

the opposite side. 
The results of this 
test may increase 
the suspicion of a 
cervical spinal or 
brainstem disorder 
but cannot itself be 
deemed diagnostic. 

Some reflexes are 
controlled by the 
autonomic nervous 
system and also can 
be evaluated. An 
example of a reflex 
of this type is the 
pupil’s constricting 
in bright light (the 
pupillary light reflex). Much of the unconscious informa¬ 
tion that is sent to the brain is information that stimulates 
reflexes. Such information is involved in reflexes that 
control gut motility, alertness, blood pressure, and many 
other vital functions. 

A major component of an equine nervous-system evalu¬ 
ation is the clinician’s subjective interpretation of the 
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horse’s movement, body positions, and postures. This 
part of the exam most often reveals information about the 
animal’s ability to sense and control its own body parts in 
space. Problems related to deficits of this sensation lead 
to poorly coordinated movement called ataxia. The defi¬ 
cits that lead to ataxia are termed proprioceptive deficits, 
in reference to the receptors that relay information on 
body position. Many of the problems that produce prop¬ 
rioceptive deficits and ataxia occur in the spinal cord. 
However, ataxia may also be caused by dysfunction of 
higher centers of the nervous system, such as the cerebel¬ 
lum. For this reason, it is important that any nervous-sys¬ 
tem examination be complete so that other abnormalities 
in the examination that could indicate problems in areas 
of the nervous system other than the spinal cord can be 
considered and identified. 

The typical limb-placement tests, such as the examiner 
manually crossing the limbs of the patient, require the 
horse to identify a malpositioned limb and to correct it. A 
better way to perform this test may be to place the limb 
in an abnormal position or location and to place force on 
the horse’s body in order to compromise its stability. This 
may be preferable because some horses are highly coop¬ 
erative and do not mind adopting unusual positions when 
asked to do so. Placing the force on the body forces the 
horse to sense the location of its limb and the instability 
of the position and to correct it. 

Evaluation of strength, symmetry, and sizes of muscles 
is often used as an indirect evaluation of the motor nerve 
input to the muscle group(s) evaluated. Despite the fact 
that muscle weakness, atrophy (shrinkage), or asymmetry 
are commonly associated with central-nervous-system 
problems, such findings are not specific for motor nerve 
damage. Many other possible causes of muscle atrophy 
and weakness do exist. Other causes of muscle weakness 
and atrophy unrelated to the nervous system should be 


19 



The Neurological Examination 


strongly considered if no signs of nervous-system impair¬ 
ment besides muscle weakness or atrophy exist. Severe 
atrophy can occur when the nerve supplying an affected 
muscle becomes severely impaired or nonfunctional, as in 
the case of a lesion that affects the origin of the nerve in 
the spinal cord (the central nervous system). Also, 
damage to the nerve as it courses its way to a muscle or 
other organ outside of the central nervous system (i.e., in 
the peripheral nervous system) can produce atrophy, 
weakness and/or asymmetry due to nerve damage. A cli¬ 
nician may be suspicious of nerve damage to a muscle or 
group of muscles if there are distinct nervous system 
sensory deficits that are clearly discerned relating to the 
same or another area of the nervous system. However, the 
most accurate way to characterize muscle weakness, 
atrophy, or asymmetry due to nerve damage is to test the 
nerve supplying the muscle electrically by electromyogra¬ 
phy, a technique that 
displays the nerve activ¬ 
ity to the muscle. 

REACHING A DIAGNOSIS 

Generally speaking, 
the more complete the 
diagnostic evaluation, 
the more accurate the 
diagnosis is likely to be. 
This is especially true 
when the diagnosis in- 
volves the nervous 
system — in particular, 
in cases of mild or ques¬ 
tionable abnormalities that are determined by a nervous- 
system evaluation. However, a diagnosis based solely on a 
neurologic examination is likely to be inaccurate. Any ab¬ 
normalities detected during a complete examination (a 
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nervous-system exam and a general physical) should be 
interpreted in light of all neurological and non-neurological 
disorders that could explain the findings. Common diag¬ 
nostic procedures performed in association with the com¬ 
plete examination include radiographs, blood work, spinal- 
fluid analysis, myelography, and nuclear scintigraphy. 

Evaluation of a horse’s response to treatment is fre¬ 
quently used to help support or refute a previously diag¬ 
nosed condition. Although this is necessary for diagnos¬ 
tic evaluations that are restricted to the general physical 
and nervous-system examinations, such evaluation may 
lead to inaccurate conclusions because many nervous-sys¬ 
tem disorders are treated with similar medications and 
similar therapies. Any number or combination of such 
treatments could therefore prove helpful. Indeed, some of 
the treatments for nervous-system disorders are so broad 
that they may well improve conditions that mimic ner¬ 
vous-system disorders but that are not neurological in 
origin. 
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CHAPTER 3 

Diseases that Affect the Peripheral and 
Central Nervous Systems 

N umerous diseases can affect the horse’s peripheral 
nervous system, and the accompanying clinical 
symptoms depend on which nerve or nerves are in¬ 
volved. 

These nerves are, by definition, affected outside of the 
central nervous system and therefore may include any of 
the spinal nerves or the cranial nerves (I-XII) outside of 
the brain, the brainstem, and the spinal cord. Inflammation, 
infection, or physical impingement on a nerve can cause 
dysfunction in the nerve. 

Because the nerve is affected outside of the central 
nervous system, the part of the body that shows a clinical 
abnormality is restricted to the area supplied by the af¬ 
fected nerve. Because the peripheral nerves are branches 
of the larger and more universally controlling central 
nervous system, the clinically abnormal area is smaller the 
further from the spinal cord that the nerve is affected. 
Furthermore, the closer a lesion is to the central nervous 
system — the more centralized the lesion’s location — the 
larger the affected area. Therefore, a lesion that causes 
dysfunction of a nerve in a horse’s lower leg will exhibit a 
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smaller area of clinical abnormality — and fewer clinical 
signs — than one that causes dysfunction of a nerve 
located high on a leg, close to where it leaves the spinal 
column. 

Diseases or conditions that affect the peripheral nervous 
system include: 

Trauma/ inflammation 
Stringhalt 

Post-anesthetic neuropathy 
Neuropathy due to recumbency 
Painful neuromas 
Light-induced headshaking 
Tumors 

Infections/ abscesses 
Laryngeal hemiplegia (“roaring”) 

Otitis media/interna 
Toxins 

Neuromuscular disorders 
Genetic disorders 

The cause of a peripheral-nervous-system disorder may 
be specific to the peripheral nervous system, or it also 
may affect the central nervous system. Conditions such as 
trauma/inflammation, infections/abscesses, toxins, and 
tumors are more generalized and can affect both central 
and peripheral nervous systems; the other conditions 
listed above are associated more specifically with the pe¬ 
ripheral nervous system. Of all the conditions, trauma is 
probably the most common cause of peripheral-nervous- 
system dysfunction. 

DISEASES THAT AFFECTTHE CENTRAL NERVOUS SYSTEM 

The spinal cord carries the major nerve tracts to and 
from the brain. Tracts that descend from the brain and 
brainstem (motor tracts) are formed by aggregation of the 
fibers from various areas of the brain and brainstem and 
branch off the spinal cord at various levels to form the 
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Diseases that Affect the Peripheral 
and Central Nervous Systems 

peripheral nerves. Tracts that ascend to the brain and 
brainstem (sensory tracts) are formed by aggregation of 
the fibers from the peripheral nerves en route to the brain 
and brainstem and also comprise part of the peripheral 
nerves. Because the motor and sensory fiber tracts supply 
diffuse areas of the body, disease of one or both tracts 
produces wide-ranging clinical signs, both internal and 
external. 

Diseases that affect the highest centers — the brain and 
brainstem — can lead to far-reaching nervous-system ab¬ 
normalities. If the brain is affected, then complex func¬ 
tions involving behavior and other high functions also 
may be affected. Diseases that affect the brain and brain¬ 
stem also can cause abnormalities in the cranial nerves, 
which can lead to abnormal sensations or functions 
related to the special senses (taste, sight, hearing, balance, 
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and smell) and to dysfunction of the motor and sensory 
functions of the nerves that supply the head and related 
regions. 

The following diseases or conditions can affect the 
central nervous system: 

Trauma/inflammation 

Equine protozoal myeloencephalitis (EPM) 

Equine herpes virus I 

Eastern/Western/Venezuelan equine encephalitis 

Lyme disease 

Streptococcus equi 

Bacterial infection 

Aberrant parasite migration 

Rabies 

Other viruses 
Genetic disorders 

Cervical compressive myelopathy (“wobbler syn¬ 
drome”) 

Occipitoatlantoaxial malformation 
Cerebellar abiotrophy 
Narcolepsy 

Epilepsy (idiopathic seizures) 

Lysosomal storage diseases 

Equine degenerative myelopathy (EDM) 

Toxins 

Tumors 

Metabolic abnormalities 
Polyneuritis equi (Cauda equina) 

Equine motor neuron disease (EMND) 

Lightning strike 
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CHAPTER 4 

Infectious Nervous-System Disorders 

E quine protozoal myeloencephalitis (EPM) is an infec¬ 
tious disease caused by protozoa that induce inflam¬ 
mation within the central nervous system. The symptoms 
of this disease are typically referable to the spinal cord; 
however, because the parasites have been found in the 
brain and in other areas of the central nervous system, 
EPM can produce symptoms related to any part of the 
central nervous system. The parasites that have been as¬ 
sociated with EPM include Sarcocystis neurona and 
Neospora species. 

The typical EPM case presentation includes ataxia and 
asymmetric weakness (one side of the body is weaker than 
the other). The disease’s clinical signs often are not expli¬ 
cable by only one site of involvement. Therefore, the typical 
case also exhibits clinical signs of multifocal lesions. 
Cranial-nerve deficits may occur but are uncommon; dys¬ 
function of an individual cranial nerve should be evaluated 
as a possible symptom of another, more likely disorder. 

Many people associate muscle atrophy with EPM; but 
this symptom, too, should be interpreted carefully, as most 
cases of EPM do not exhibit clinically significant muscle 
atrophy. Other findings or complaints commonly associat¬ 
ed with EPM include back pain, poor performance, and 
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lameness. Although such complaints can be associated 
with EPM, they are more commonly caused by neurologi- 
cally unrelated problems. The clinician should eliminate 
other, more common causes of such problems before diag¬ 
nosing EPM. A horse with EPM displays true nervous-sys¬ 
tem deficits. This is important because a spinal-fluid analy¬ 
sis (immunoblot analysis) is not a good diagnostic tool 
when used on non-neurologic horses. In fact, its positive 
predictive value (the likelihood that a horse that tests posi¬ 
tive truly has EPM) is very low if the test is used on a non¬ 
neurologic horse. 

After a complete examination of the horse, the clinician 
should formulate a diagnostic plan. This plan may be 
more complex if the horse displays only subtle or ques¬ 
tionable central-nervous-system signs. Regardless of the 
severity of the case, the diagnostic plan should be formu¬ 
lated so that all possible explanations of the abnormali¬ 
ties and complaints are considered, one by one. If no di¬ 
agnosis is reached during this elimination process, then a 
blood and cerebrospinal-fluid analysis for EPM are well 
warranted. In certain situations, such as in a recumbent 
animal or when ataxia is so severe as to endanger the cli¬ 
nician and co-workers, or when there is no access to per¬ 
sonnel or equipment necessary for advanced diagnostics, 
it is impossible to rule out all possible causes of the prob¬ 
lems. In such cases, it is not uncommon for a spinal-fluid 
analysis to be ordered earlier in the diagnostic process — 
a sometimes necessary but not ideal diagnostic decision, 
in terms of accuracy. 

Equine spinal fluid can be collected from one of two lo¬ 
cations. One site, called the cisterna magna, lies behind 
the skull and necessitates general anesthesia. The second 
site is the point of the lumbosacral space (location of a 
“hunter’s bump”), on the midline of the back. Only seda¬ 
tion is required to collect fluid from the lumbosacral junc¬ 
tion, but the location can prove a challenging one in terms 
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of harvesting the fluid successfully and without blood 
contamination. Only experienced clinicians should 
perform this procedure. 

The spinal fluid can be evaluated for blood contamina¬ 
tion and antibody leakage into the cerebrospinal fluid 
(CSF). Using calculations called the albumin quotient and 
the IgG index may improve the accuracy of the interpreta¬ 
tion of the results. 

A spinal-fluid analysis is most useful in cases in which 
the analysis is negative on the immunoblot. EPM is consid¬ 
ered highly unlikely in such cases, unless the onset of clini¬ 
cal signs was very recent. If symptoms did indeed begin 
recently, the spinal-fluid analysis should be repeated in a 
few weeks in case the antibody in the CSF had not yet 
been produced. 

What is more difficult is interpreting the positive EPM 
test. Researchers are learning that many horses that show 
no clinical signs of EPM may test positive in the CSF, for 
many possible reasons. In other words, a positive test by 
no means guarantees the presence and diagnosis of the 
disease. Furthermore, numerous studies have shown that 
positive blood samples indicate only exposure to the par¬ 
asite, not clinical infection. Once again, a negative blood 
analysis may be useful because most such cases also have 
negative spinal-fluid test results. However, exceptions to 
this rule can occur, so a spinal-fluid analysis should never 
be used as a screening test for EPM. Instead, the spinal- 
fluid analysis should be used only in evaluating neuro- 
logically impaired horses. 

To date, standard EPM therapy includes the administra¬ 
tion of a drug called pyrimethamine at lmg/kg/day, in 
combination with a sulfa antibiotic drug — usually sulfadi¬ 
azine. Treatment is usually indicated for a minimum of 90 
days. Unfortunately, there is no guarantee that treatment 
will lead to improvement — in large part because the diag¬ 
nostic process for EPM is imperfect. Many treatment fail- 
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ures and perceived relapses occur simply because the orig¬ 
inal diagnosis was incorrect. 

Relapses are not uncommon in cases of EPM — from 
five percent to nearly 30 percent, according to estimates. 
The duration of treatment and the type of medication 
used may affect relapse rates. 

New treatments for EPM are on the horizon. Such drugs 
as toltrazuril (Baycox), diclazuril, and nitazoxanide may 
prove to be more effective than standard therapies. To 
date, only limited information is available on the use of 
these drugs, and no direct comparisons to standard treat¬ 
ment exist. Furthermore, the safety of these medications is 
poorly outlined. 

Other treatments for EPM include oxytetracycline and 
acupuncture. Some advocates claim that such treatments 
can be effective, but their claims have not been scientifi¬ 
cally evaluated in horses that have been rigorously evalu¬ 
ated for EPM. These claims of efficacy therefore could be 
very misleading. 

Ancillary therapies for EPM are used in combination with 
the anti-protozoal treatment. Some practitioners prescribe 
the administration of folic acid to minimize the anemia as¬ 
sociated with long-term treatment using standard therapy. 
However, the anemia related to EPM treatment seldom pro¬ 
duces clinical signs, and horses absorb folic acid poorly; so 
folic-acid treatment cannot be recommended. 

Vitamin E, steroids, butazolidin (Bute), Banamine, and 
other therapies may be helpful in controlling the inflam¬ 
mation associated with EPM. The use of these substances 
should be overseen by the treating veterinarian. 

Response to therapy frequently is used to support or 
refute a diagnosis. Although this approach is necessary in 
cases of less-than-ideal diagnostic evaluations, it is likely 
to lead to erroneous conclusions because many treatments 
for EPM are nonspecific; that is, they could potentially 
cause improvement in diseases and conditions other than 
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EPM. In fact, even the antibiotic (sulfadiazine) that is used in 
combination with the pyrimethamine is broad in its spectrum 
of activity and therefore could cause improvement in other 
infectious conditions. 

Many therapeutic regimens for EPM may include steroids, 
Bute, Banamine, homeopathic remedies, supplements, acu¬ 
puncture, acupressure, massage therapy, and chiropractic 
therapy. Perhaps the most important treatment is rest. Indeed, 
thanks to the wide range of therapeutic combinations used 
and their broad-spectrum effects, any one such combination 
could produce improvement in other conditions, whether 
those conditions are neurologic or non-neurologic in origin. 
Therefore, clinical improvement is not proof positive of the 
presence of clinical EPM. 

The prognosis for horses with EPM is variable and depends 
on the duration and severity of symptoms. Generally, horses 
that respond to treatment then plateau. Severely affected 
horses (those that are recumbent or severely debilitated) may 
respond enough to become pasture-sound and perhaps even 
breedable, but they are likely to have sustained permanent 
damage to the central nervous system. In the author’s experi¬ 
ence, many horses with moderate to severe residual nervous- 
system damage will be pasture-sound for a few years and 
eventually will succumb to the damage by falling and ultimate¬ 
ly requiring euthanasia. Some severely affected horses may 
live much longer, but may represent the minority. Those less 
severely affected have recovered and returned to their previ¬ 
ous use; some may actually improve in their performance. 

EQUINE HERPESVIRUS I (EHV-I) ENCEPHALOMYELOPATHY 

Equine herpes virus type I can cause several types of clini¬ 
cal disease in the horse. Perhaps the best known is the induc¬ 
tion of abortion in pregnant mares. EHV-I is also capable of 
causing respiratory disease and a condition associated with 
the central nervous system. The neurological form of the 
disease, which is relatively uncommon, can be associated with 
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abortion or respiratory infection. Unfortunately, EHV-I vaccine 
does not currently protect against the neurological form. 

Horses contract EHV-I by inhaling the virus after infected 
horses have shed it in their nasal secretions. Typically, the 
pharyngeal (throat) lymph follicles and nodes pick up the 
virus, which then can spread by entering into certain cells of 
the immune system. The virus replicates in the walls of blood 
vessels when these immune cells enter the bloodstream. In 
the neurological form of the disease, the virus is associated 
with the blood vessels of the central nervous system, where it 
causes an immune-mediated vasculitis (inflammation of the 
blood vessels). This vasculitis leads to local inflammation of 
the central nervous system (hemorrhage and loss of blood 
supply), with obstruction of blood vessels and loss of local 
blood supply. Affected sites may include the brain and spinal 
cord. 

The neurological form of EHV-I usually produces clinical 
signs a week to 10 days after infection. Symptoms may 
include fever, ataxia, partial limb paralysis, and loss of tone 
in the tail muscles and the anus, along with the dribbling of 
urine. Clinical abnormalities are often symmetric in appear¬ 
ance, and hind limbs are generally more affected than fore¬ 
limbs. Affected stallions and geldings may exhibit penile 
flaccidity. Mares may have flaccidity of the vulva. Sensory 
deficits are much less common. Overall clinical presentation 
depends on the sites of the central nervous system affected. 

The diagnosis of EHV-I encephalomyelopathy is suggested 
by the clinical findings and by the sudden onset of clinical 
signs. A history of fever, viral abortion, or respiratory disease 
also may be indicative of the disease, facilitating a tentative 
diagnosis. Further evaluation is helpful in reaching a more 
definitive diagnosis. Diagnostics can include four-fold in¬ 
creases in the serum antibody level of anti-EHV-I antibody in 
acute and convalescent serum samples (10 to 21 days apart), 
and spinal-fluid analysis. The spinal fluid from horses with 
EHV-I encephalomyelopathy is usually slightly yellow in ap- 
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pearance as a result of increased protein levels. Antibodies 
to EHV-I are not normally in the CSF; their presence is 
strongly suggestive of EHV-I encephalomyelopathy, pro¬ 
vided that the spinal fluid is not contaminated with anti- 
body-containing blood. As in the use of spinal-fluid anal¬ 
ysis in diagnosing EPM, antibody leakage into the CSF is 
possible even when there is no CSF blood contamination. 
Blood contamination and antibody leakage can be evalu¬ 
ated by using the albumin quotient and the IgG index. 
Not all horses with EHV-I encephalomyelopathy have 
EHV-I antibodies in the CSF. 

Treatment of EHV-I encephalomyelopathy is primarily 
supportive. Because the virus is contagious, isolation of 
the infected horses from other horses is necessary. Try to 
keep the animal standing, and minimize trauma and infec¬ 
tions by providing good footing and administering pro¬ 
phylactic broad-spectrum antibiotics. Feed and water 
should be easily accessible, and the horse must be kept 
well hydrated. If it suffers from bladder dysfunction, an 
aseptically maintained urinary catheter is necessary. Use 
of a catheter also will minimize urine scalding. If scalding 
is present, one can wash the affected area regularly and 
apply a water-repellent ointment. If the horse becomes re¬ 
cumbent, more intensive management is needed to mini¬ 
mize muscle damage. Turn a recumbent horse over to the 
opposite side every two to four hours. It can be helped to 
stand with the assistance of a sling. 

Treat inflammation of the central nervous system with 
the appropriate anti-inflammatory drugs, such as Bute, 
Banamine, and corticosteroids. Corticosteroids also can 
be helpful in treating the immune basis of the disease. 
Dimethylsulfoxide (DMSO) is commonly administered for 
its anti-inflammatory and free-radical-scavenging effects. 

Horses that remain standing generally have a favorable 
prognosis. Generally, more severe deficits require a longer 
recovery period. Urinary control is frequently the first lost 
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capacity to return, but some horses do remain incontinent. 
Recumbent animals, which are more likely to suffer from 
complications such as bladder infections, decubital ulcers, 
gastrointestinal problems, and muscle damage, have a less 
favorable prognosis. If complications begin to occur more 
frequently and to become more severe, the owner may 
need to consider euthanasia. Owners of severely affected 
horses should be aware that complete recovery from neu¬ 
rological EHV-I may take a year or more — and that some 
animals never completely recover as a result of permanent 
nervous-system damage. 

VIRAL ENCEPHALITIS 

Alphavirus Encephalitis (Eastern, Western, and Venezuelan 
Equine Encephalitis — EEE/WEE/VEE) 

These viruses are characterized by their having “reser¬ 
voirs” in wild animals (such as birds and small mammals), 
which themselves do not become clinically diseased. 
Certain insects — typically mosquitoes — are “vectors” 
that transmit the viral particles when they bite and ingest 
the infected blood of the wildlife reservoirs. The height 
of the vector season thus is the time period with the 
largest disease occurrence. 

Clinical signs of disease are worse in unvaccinated 
animals. Initial symptoms may include fever, anorexia, 
and stiffness; depression often follows. Many cases of 
WEE do not progress beyond these clinical signs, but EEE 
tends to continue to progress. After the onset of nervous- 
system signs, the blood-borne phase of the virus is usually 
over. Signs of brain impairment may occur next. The 
horse may pace restlessly or may show signs of depres¬ 
sion, aggression, or hyperexcitability. Proprioceptive defi¬ 
cits may become apparent. As the disease progresses, 
further brain impairment may occur along with cranial- 
nerve dysfunction. Head-pressing, blindness, circling, 
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head-tilting, muscle tremors, and seizures may ensue. 
Paralysis of the throat muscles and tongue are believed to 
be relatively common. Affected horses that become re¬ 
cumbent have a poor prognosis. Animals that survive 
require weeks to months for improvement. 

The clinical presentation of VEE may be similar or some¬ 
what different to those of EEE and WEE. In cases of VEE, 
diarrhea, depression, recumbency, and death may occur 
before neurologic deficits become evident. 

A diagnosis of viral encephalitis is based on history, 
clinical findings, blood-antibody analysis, and post-mor¬ 
tem findings. A four-fold increase in antibodies in acute 
and convalescent titers is considered grounds for a posi¬ 
tive diagnosis. Because such titer changes can be missed, 
using more than one type of antibody analysis can 
improve diagnostic accuracy. A more specific antibody 
test is available for confirming VEE. 

Treatment for these diseases is primarily supportive and 
consists mainly of the same broad-spectrum measures 
used to control inflammation and edema in other ner¬ 
vous-system diseases: Bute, Banamine, and dimethylsul- 
foxide (DMSO). The use of corticosteroids is popular, but 
these substances should be used judiciously to prevent 
secondary bacterial infections. For this reason, antibiotic 
therapy may be warranted as well. Seizures must be con¬ 
trolled using diazepam (Valium), phenobarbital, and/or 
phenytoin. Adequate supportive care includes maintain¬ 
ing proper hydration and adequate caloric intake. If a 
horse is incapable of eating on its own, intravenous 
feeding may be necessary. 

Complete recovery from these diseases is rare, and 
many animals are left with permanent nervous-system 
dysfunction. The mortality rate is reported to be 75 to 
100 percent for EEE, 20 to 50 percent for WEE, and 40 to 
80 percent for VEE. 

Preventive measures include vaccination and the reduc- 
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tion of exposure to potential insect vectors. Annual EEE/ 
WEE/VEE vaccinations should be administered in the late 
spring or a few months prior to exposure to insect vectors. 
Adequate antibody levels exist for between six and eight 
months. In regions with longer “bug seasons,” horses 
should be vaccinated at least twice a year. 

These viruses are transmissible from horses to humans 
in certain instances. Ordinarily, there is not enough virus 
in the blood of EEE-infected horses for the disease to be 
transmitted to humans. WEE cannot be transmitted to 
humans, but human WEE cases parallel the occurrence of 
equine cases and exposure to insect vectors. The VEE 
virus circulates at adequate blood levels for it to be trans¬ 
mitted to other animals and possibly to humans. Virus par¬ 
ticles are plentiful in the nervous systems of affected 
animals, so precautions are necessary when performing 
necropsy examinations on suspect cases. 

Flavivirus Encephalitis 

Like the alphaviruses, these viruses are transmitted to 
horses by insects such as mosquitoes and ticks. Birds are 
common wildlife hosts, and subclinical infections can 
occur in other livestock. In general, clinical infection is 
sporadic and infrequent, but these viruses are capable of 
causing disease in humans. Japanese B encephalitis is 
more common in humans, and humans are often the 
source of animal infection. Borna disease and near-Eastern 
equine encephalomyelitis occur as accidental infections in 
the horse. Symptoms of these diseases are similar to other 
equine encephalidities, but may vary more widely for 
Japanese B encephalitis. 

Treatment is similar to that of other viral encephalidi¬ 
ties. Effective vaccinations are available, but are generally 
not administered in this country due to the diseases’ in¬ 
frequent occurrence. 


35 



Infectious Nervous-System Disorders 


RABIES 

Although they are not the most commonly affected 
animals (skunks, raccoons, and foxes are affected most 
frequently), horses can and do contract rabies. This 
disease, for which there is no cure, is a significant health 
hazard to humans and domestic animals as well as to 
horses, and people can contract rabies from horses. 

A horse can contract rabies if it is bitten by an infected 
animal (the most common mode of transmission), inhales 
virus-laden particles, or swallows virus-laden saliva. A 
pregnant mare can transmit rabies to her unborn foal via 
the placenta. 

Rabies virus spreads from the site of contamination to 
the central nervous system by moving through the pe¬ 
ripheral nerves — a process that can take days to several 
weeks, depending on how close the bite site is to the 
central nervous system. After it invades the central 
nervous system, it can replicate and spread rapidly. 

Clinical signs of rabies are highly variable and range 
from obscure lameness and colic to sudden death without 
other signs. Other clinical signs seen in horses may include 
aggressive behavior changes, muscle tremors, seizures, de¬ 
pression, anorexia, head tilt, circling, excessive salivation, 
facial and pharyngeal (throat) paralysis, blindness, inabili¬ 
ty to urinate normally, self-mutilation, and generalized pa¬ 
ralysis. Clinical signs progress rapidly in most affected 
horses, and death occurs within five to 10 days. 

It is difficult to make a definitive diagnosis of rabies 
before death. Other nervous-system diseases should be 
considered in suspicious cases; but if rabies is considered 
a possible cause, specific precautions and isolation are es¬ 
sential to minimize exposure to humans and other 
animals. All biologic samples harvested from a rabies 
suspect must be handled specially. If the animal dies or is 
euthanized, the case must be reported to the authorities, 
the animal’s head must be submitted according to law, 
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and the brain must be tested for specific microscopic 
lesions caused by the rabies virus. All human exposures 
must be well documented. If the brain tests positive for 
rabies, all humans and other animals that were exposed 
to the infected horse must receive antibody vaccinations. 

The best protection against rabies is regular vaccination 
of all animals. The vaccine is relatively inexpensive and 
should be considered part of any complete vaccination 
program. The initial series of the vaccine includes two or 
three boosters administered at two- to four-week inter¬ 
vals; initial vaccination of a single dose without follow-up 
boosters may be less likely to confer adequate immunity. 
Unvaccinated horses that are exposed to rabies must be 
quarantined for several months and euthanized if they 
begin to exhibit the telltale symptoms of the disease. 

OTITIS MEDIA/INTERNA (OM/I) 

OM/I is an infectious and inflammatory condition that 
affects the middle and inner ear. This process is usually 
restricted to just outside of the central nervous system, 
where two of the twelve cranial nerves lie close to the 
middle-ear cavity. The two nerves typically involved are 
cranial nerve VII (the facial nerve) and cranial nerve VIII 
(the vestibulocochlear nerve). In severe cases, the condi¬ 
tion can spread to the central nervous system. 

Equine OM/I has only recently received attention and 
may go undiagnosed or misdiagnosed for much or all of 
the disease course. The disease may be underdiagnosed 
in horses because many of the clinical signs seen are 
often attributed to EPM. The origins of OM/I are still 
unclear; it may be associated with upper-respiratory in¬ 
fections (viral or bacterial) or with the anatomy and func¬ 
tion of the equine ear canal. 

Clinical signs of OM/I involve dysfunction of the affect¬ 
ed cranial nerves: facial-nerve paralysis, deviation of the 
muzzle away from the affected side, and drooping of the 
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eyelid and ear on the affected side. Vestibulocochlear- 
nerve deficits may manifest as ataxia that worsens when 
the horse is blindfolded, abnormal body posture, leaning 
against walls toward the side of the lesion, circling in the 
direction of the affected side, tilting the head toward the 
side of the lesion, nystagmus (oscillating horizontal move¬ 
ment of the pupils), and hearing loss. Recumbent horses 
lie on the side of the lesion. Some symptoms may vary if 
the lesion involves the cerebellum’s input for balance and 
coordination. Drainage from the affected ear may be seen. 
In rare cases, horses exhibit the disease in both ears. 

Diagnosing OM/I involves identifying the clinical signs 
of cranial-nerve deficits. Evaluation for other evidence of 
central-nervous-system problems can help rule out CNS 
disease. Diagnostic evaluation typically includes skull ra¬ 
diographs and guttural-pouch endoscopy. Cases of extend¬ 
ed duration may exhibit changes in the stylohyoid bone 
and the tympanic bulla. Skull X-rays can be difficult to in¬ 
terpret, especially earlier in the disease process. Endoscopic 
examination of the guttural pouch on the affected side 
may also reveal bony changes associated with the sty¬ 
lohyoid bone and with its joint with the temporal bone of 
the skull. In instances in which X-rays and endoscopic ex¬ 
amination reveal no changes, bone-phase nuclear scintig¬ 
raphy may identify the active lesion. 

Treatment of OM/I involves broad-spectrum antimicrobi¬ 
als, or more specific antimicrobial coverage if middle-ear 
fluid is obtained for culture under general anesthesia. 
Anti-inflammatory medications can help control or reduce 
the accumulation of fluid and the inflammation of the 
middle and inner ear. 

If central-nervous-system involvement is suspected, more 
aggressive antimicrobial and anti-inflammatory therapies 
are warranted. Most horses recover. Some of the more 
severe cases may have long-term nervous-system deficits. 
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BACTERIAL AND FUNGAL MENINGITIS 

Bacterial and fungal meningitis are infections that 
involve the tissue layers over the brain and spinal cord 
that contain the cerebrospinal fluid. The presence of bac¬ 
teria or fungi in the spinal fluid causes irritation of these 
tissue layers and leads to the development of clinical signs 
associated with the resulting inflammation and edema. In 
rare cases, meningitis can be caused by fungi and also 
can involve the brain tissue, leading to encephalitis. 

Bacterial or fungal meningitis is not typically encoun¬ 
tered in horses with healthy immune systems. It can be as¬ 
sociated with poor colostrum intake in neonatal or pediat¬ 
ric foals and can lead to septicemia (bacteria-infected 
blood) that seeds the central nervous system. Other infec¬ 
tious processes may cause abscessation of related areas of 
the brain or spinal cord such as a vertebral body or brain 
abscess. Such abscesses that break open then seed the 
central nervous system with bacteria. These abscesses can 
be associated with rare cases of strangles C streptococcus 
equi). Bacterial meningitis may occur as an extension of an 
infectious process from the inner ear (OM/I). Other possi¬ 
ble causes include trauma and sinus infection. Such sce¬ 
narios are most likely when fractures of the temporal bone 
occur in association with OM/I, allowing bacteria in the 
middle and inner ear to enter into the cerebrospinal fluid. 

Clinical signs of meningitis include fever, depression, 
stiff neck and neck pain, ataxia with spasticity, “stargaz¬ 
ing,” abnormal vocalization, and seizures. Diagnosis con¬ 
sists of identifying the clinical signs, determining a com¬ 
patible history, and examining the cerebrospinal fluid 
(CSF). CSF cell analysis shows increased numbers of in¬ 
flammatory cells that may harbor bacteria. A positive CSF 
culture or the identification of bacteria on a sample of 
CSF obtained via sterile procedure confirms the diagnosis 
of bacterial meningitis. 

Treatment of bacterial meningitis involves the adminis- 
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tration of potent antimicrobial drugs that effectively pen¬ 
etrate into the central nervous system from the blood. 
Frequently, intensive supportive care is necessary. Anti¬ 
inflammatory drugs are frequently used to control the in¬ 
flammation and edema associated with the condition. 
Corticosteroids are generally not advisable, as they may 
make the infection worse. However, as with any CNS dis¬ 
order, their use may become necessary to control severe 
inflammation. Seizures are not uncommon and must be 
controlled with anti-seizure drugs such as diazepam, phe- 
nobarbital, and phenytoin. 

The prognosis for horses with bacterial meningitis is 
guarded; the prognosis for horses with fungal meningitis 
is worse. Severe infections often lead to death or require 
euthanasia. Seizures may become uncontrollable, even 
with high doses of anti-seizure medications. Early detec¬ 
tion, along with appropriate antimicrobials and intensive 
care, may produce better outcomes. 

PARASITIC ENCEPHALOMYELOPATHY 

Various types of migrating parasites may find their way 
to the equine central nervous system in infrequent in¬ 
stances, causing damage and clinical signs of derange¬ 
ment. Clinical signs usually exhibit rapid onset, are asym¬ 
metrical, and depend on the site(s) affected. Either the 
spinal cord or the brain can be affected. Migrating helm¬ 
inth worms or fly larvae are the most common types of 
parasites. Species include strongylus , draschia , hypoder- 
ma , and habronema flies; setaria; and halicephalobus. 

Diagnosis consists of identifying an increase in eosino¬ 
phils or neutrophils (types of inflammatory cells) in the 
cerebrospinal fluid — a finding that may not be present 
in all cases. 

If appropriate antiparasitic treatments are administered 
promptly, treatment can be effective. Typical antiparasitic 
agents used are ivermectin, fenbendazole, thiabendazole, 
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and diethylcarbamazine. Most of these medications (except 
diethylcarbamazine) are the active ingredients in many 
commonly administered paste dewormers. Anti¬ 
inflammatory therapy may be necessary to control the cen¬ 
tral-nervous-system inflammation associated with the para¬ 
sites and their death in the CNS. Medications such as Bute, 
Banamine, and corticosteroids should be considered. 

Prognosis for this disorder depends on the rapidity of 
diagnosis and treatment. As the disease progresses and 
clinical signs worsen, the prognosis follows. As in any 
CNS disease that leads to recumbency, the prognosis 
becomes poor. 

LYME-DISEASE-RELATED NEUROLOGICAL DISORDERS 

Lyme disease is caused by the organism Borrelia burg¬ 
dorferi and is reported to occur in horses to a limited 
extent. Most of the disease’s clinical signs in horses relate 
to shifting leg lameness as a result of arthritis in the af¬ 
fected joints. However, there have been reports of ner¬ 
vous-system disorders (neuroborreliosis) in humans with 
Lyme disease. At least one report exists that associates 
Lyme disease with CNS signs and lesions at post-mortem 
in a horse. The affected horse exhibited propulsive 
walking, head-tilting, throat and tail paralysis, and aimless 
wandering. The report could not exclude other possible 
causes of encephalitis but concluded that the findings 
were strongly suggestive of neuroborreliosis. 

As there has been only one unconfirmed report of neu¬ 
roborreliosis in horses, the risk to any individual horse is 
likely to be small. Still, the treatment of choice is preven¬ 
tion. Minimize horses’ exposure to ticks, particularly those 
in at-risk areas. Remove all ticks from horses promptly. If 
a horse is diagnosed with Lyme disease, prompt treatment 
using appropriate antimicrobials — such as tetracycline, 
erythromycin, high doses of penicillin, and third-genera¬ 
tion cephalosporins (Naxcel) — is necessary. 
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CHAPTER 5 

Trauma-Induced Neurological Disorders; 
Inflammatory Conditions 

T rauma is one of the most common causes of ner¬ 
vous-system dysfunction, both of the central and the 
peripheral nervous systems. Trauma typically causes 
either inflammation of or direct physical damage to a 
nerve, thereby impeding its function. Dysfunction caused 
by inflammation is more responsive to treatment than that 
caused by physical damage, such as the partial or com- 

In the peripheral 
nervous system, the site 
of the trauma dictates 
the associated symp¬ 
toms. Depending on the 
severity of the damage 
or inflammation, com¬ 
plete or incomplete loss 
of nerve function may 
result. The closer that 
the damage site is to 
the nerve’s origin from 
the spinal cord, the 
larger the affected area. 


plete severing of a nerve. 



Trauma can cause nervous-system dysfunction. 
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Trauma to unrelated tissue, such as bone or surround¬ 
ing soft tissue, occasionally may cause inflammation and 
dysfunction of nearby 
nerves. In other cases, the 
main damage may be only 
to the nerves themselves, 
as in a case of severe 
stretching or tearing of the 
nerves that supply a limb 
at the very site of their exit 
from the spinal cord. In 
such an area of the fore¬ 
limb, the nerves are all in- 
terconnected as they 
emerge from the spinal 
cord, forming a network called a plexus. The plexus in 
the forelimb is called the brachial plexus and can sustain 
damage when a horse falls. The injury affects the entire 
forelimb, and the horse will be unable to bear weight or 
to extend the limb; there also may be pain and swelling 
in the area between the forearm and the chest. Recovery 
is possible but depends on the severity of the damage. A 
complete tearing of these nerves (avulsion) from their 
origin carries a poor 
prognosis. A horse that 
recovers from a brachial- 
plexus injury may have 
long-term limb problems 
that end its competitive 
career. 

Another peripheral 
nerve that is susceptible 
to trauma is the supras¬ 
capular nerve, which 
serves the upper muscles 
of the shoulder. Damage 



AT A GLANCE 

• Trauma is a common cause of 
nervous-system dysfunction. 

• Trauma can cause loss of nerve 
function, depending on the sever¬ 
ity. 

• Trauma to the spinal column fre¬ 
quently leads to signs of nervous- 
system dysfunction, such as 
ataxia, loss of sensation, and 
weakness. 
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to this nerve may lead to severe atrophy of the muscle 
above the spine of the scapula, a condition often referred 
to as Sweeney. 

Trauma to a cranial nerve that occurs outside of the 
central nervous system results in signs of dysfunction as¬ 
sociated with the specific functions of that nerve. Some 
cranial nerves, such as facial nerve VII, have quite a long 
course outside of the central nervous system, which makes 
this nerve also fairly susceptible to trauma and inflamma¬ 
tion. Therefore, a cranial-nerve deficit does not necessari¬ 
ly indicate that the horse has a central-nervous-system 
problem. If only one nerve, such as the facial nerve, which 
has a long course outside of the central nervous system, is 
affected, the cause is more likely to be peripheral-nervous- 
system dysfunction. 

Trauma to the central nervous system tends to be more 
serious in nature. The clinical signs may be more striking 
and involve larger portions of the body as a result of the 
damage to the ascending and descending spinal-cord 
nerve tracts or to higher centers of the central nervous 
system involved in controlling many bodily functions. 

Trauma to the 
spinal column 
frequently leads 
to signs of ner- 
vous-sy stem 
dysfunction, 
such as ataxia, 
loss of sensa¬ 
tion in affected 
regions, and 
weakness. This 
dysfunction 
may occur as a 
result of direct 
physical damage 
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to the spinal cord or of trauma-induced inflammation. As 
there is little room in the spinal canal to allow for swell¬ 
ing of the spinal cord, any inflammation may lead to com¬ 
pression of the cord in that region. Between the compres¬ 
sion and the inflammatory process, dysfunction of the 
nerve tracts in the affected areas of the cord is likely. But 
as the swelling and inflammation are resolved, the nerve 
tracts may resume their full function. 

Vertebral fractures or luxation (partial dislocation) of the 
joints of the spinal column also can cause compression, 
which itself can lead to inflammation and swelling that ex¬ 
acerbate the compression. Some vertebral fractures even 
can partially or completely sever the spinal cord. If the cord 
is completely severed, the horse will be unable to stand 
due to weakness and will be unable to consciously move 
any part of his body below the injury site. Limb reflexes 
are still present, but they become exaggerated, and the 
horse is unable to perceive the stimulus. Most important, 
the segmental reflexes do not disappear with cord transec¬ 
tion, except at the level of the transection. 

Common sites of spinal-cord injury are the joint of the 
first bone of the spinal column with the skull, the lower 
neck, and the middle back. Skull injuries or blows to the 
poll — even if they do not result in fracture — may affect 
the bone compartment of the brain (calavarium) and the 
basisphenoid bone. Basisphenoid or other fractures may 
cause severe hemorrhaging and/or edema, which may 
cause the brainstem to herniate through the bone hole 
that surrounds the junction of the upper spinal cord with 
the brainstem. Such injuries and herniation are severe 
and frequently are fatal. If a horse is able to recover from 
a basisphenoid-bone fracture or poll trauma, it may still 
lose its sight as a result of stretching or avulsion of the 
optic nerve. 

Injuries to the brainstem can be even more serious and 
life-threatening than spinal-cord injuries because the 
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medulla contains centers that govern breathing, con¬ 
sciousness, heart rate, and blood pressure. The 12 pairs 
of cranial nerves generally exit from the spinal cord at the 
levels of the medulla and the brainstem. As a result, con¬ 
ditions that affect these areas may also produce dysfunc¬ 
tion of the related nerves. Because the control centers for 
the cranial nerves are close to one another in the brain¬ 
stem, a central-nervous-system problem may affect more 
than one cranial nerve and cause associated clinical signs. 
A severe injury to the brainstem and medulla is capable 
of causing instant death. 

Damage to the cerebellum can produce a severe loss of 
coordinated movement (ataxia). Spinal-cord damage can 
produce ataxia as well, so it also must be considered as a 
possible cause when symptoms are present. However, cer¬ 
ebellar injuries are less common than spinal-cord injuries. 
Cerebellar injuries also may be accompanied by tremors, 
generalized weakness, nystagmus (rhythmic, involuntary 
eye movements), inaccurate timing of movements and co¬ 
ordination of muscle activity, abnormal body posture, and 
loss of equilibrium. 

Injuries to the cerebrum can have wide-ranging clinical 
effects, from behavioral and sensory changes to loss of 
motor control and sensory function of the limbs. Because 
the cerebrum has such wide-ranging function and inter¬ 
connections, the injury’s location and severity dictates the 
clinical signs. 

Treatment of traumatic and inflammatory injury of the 
nervous system is nonspecific. Most therapies aim to 
minimize edema, hemorrhage, and oxygen-derived free 
radicals by treating the injury and controlling inflamma¬ 
tion. For more on these therapies, see the section on 
nonspecific therapies in Chapter 12, “Management of the 
Neurologically Impaired Horse.” 

INFLAMMATORY CONDITIONS OF THE NERVOUS SYSTEM 
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Cranial Nerve Deficits Associated with Guttural-Pouch 
Infections/Inflammation 

The guttural pouch is a large space that extends from 
the Eustachian tube (the ear tube). As it does in humans, 
the tube courses from the back of the throat to the middle 
ear. A few key cranial nerves run through the guttural 
pouch: IX, X, XI, and XII. A structure called the cranial 
cervical ganglion, which is associated with the sympathet¬ 
ic nervous system, also exits through the guttural pouch. 

Clinical signs relating to dysfunction of these nerves can 
occur as a result of bacterial or fungal infection, inflam¬ 
mation, or other conditions of the guttural pouch. 
Symptoms may include Horner’s syndrome (later in this 
chapter) and an inability to swallow normally (dys¬ 
phagia). 

Treatment of a guttural-pouch problem consists of re¬ 
solving the cause of the inflammation, infection, or other 
irritation and may include anti-inflammatory therapy and 
frequent flushing of the affected side of the guttural 
pouch. On occasion, surgical intervention may be neces¬ 
sary. Quick and effective treatment usually results in com¬ 
plete recovery of cranial-nerve function. More severe and 
prolonged diseases and nerve deficits may result in in¬ 
complete recovery of nerve function. 

Rupture of the Rectis Capitis Ventralis Muscle 

The rectis capitis can rupture when a horse falls over 
backward and hyperextends its neck and head. Tearing 
of the tendon insertion of the muscle damages cranial 
nerves IX through XI. Clinical signs include bleeding 
from the nose, laryngeal hemiplegia, and an inability to 
swallow normally. Head and neck radiographs can 
confirm the diagnosis. Pre-existing guttural pouch infec¬ 
tions can weaken the bone, predisposing a horse to 
injury. The neurologic abnormalities are treated symp¬ 
tomatically and with supportive care. 
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Laryngeal Hemiplegia 

If the left side of a horse’s 
neck sustains trauma or 
becomes inflamed — say, as a 
result of inappropriate admin¬ 
istration of medication in the 
left jugular vein — the left re¬ 
current laryngeal nerve may 
become paralyzed. This long 
nerve causes movement of the 
upper-airway cartilage (the 
left arytenoid cartilage); nerve 
dysfunction leads to an inabil¬ 
ity to retract the cartilage from 
the airway during exercise — 
a condition known as 
“roaring” due to the sound 
produced. The nerve does not exhibit the same course 
on the other side of the neck, and so right-sided paralysis 
of the arytenoid due to trauma or inflammation on the 
right side of the neck is uncommon. 

Most horses do not perform at a level strenuous enough 
to be affected by the paralysis, and so most cases of 
roaring are left untreated. In severe cases, or in the case 
of a horse that exercises at maximal levels (such as a race¬ 
horse), the airway obstruction may be significant enough 
to impede performance. In such cases, the arytenoid can 
be surgically tied to an open position (a procedure known 
as a tie-back). Complications may include failure of the 
tie-back and recurrent aspiration of feed, which can lead 
to pneumonia. 

Homer's Syndrome 

Horner’s syndrome is defined as the presence of a 
drooping eyelid, pupillary constriction, the appearance of 
an “inward setting” of the eyeball, protrusion of the third 
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eyelid with possible blood-vessel dilation on the same 
side of the head, and increased facial temperature and 
sweating on the same side. Damage to a major sympa¬ 
thetic nerve trunk that passes near the jugular vein is 
often the cause of Horner’s syndrome; it may also occur 
as part of a larger nervous-system problem or as a result 
of localized trauma. It has also been documented in asso¬ 
ciation with uncomplicated intravenous injections. 

Treatment for Horner’s syndrome involves correcting 
the cause of the damage or irritation to the affected nerve 
trunk and often involves anti-inflammatory drugs such as 
corticosteroids, Bute, and Banamine. Antimicrobials may 
be necessary to treat infectious conditions. Other medica¬ 
tions may be directed at the treatment of other nervous- 
system diseases. 
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CHAPTER 6 

Nervous-System Disorders Caused by Toxin 

T here are no specific antidotes to many of the toxins 
that cause nervous-system abnormalities. Diagnosis 
of these conditions may be strongly supported by the 
identification of the toxin or the toxin source in the 
stomach contents. Treatment consists largely of support¬ 
ive care and the administration of medications or sub¬ 
stances to prevent further toxin absorption from the gas¬ 
trointestinal tract. 

Some major causes of poisoning and their therapies are 
described below. In general, the more toxin a horse 
ingests, the more difficult the treatment is likely to be and 
the poorer the prognosis. 

LEUKOENCEPHALOMALACIA (MOLDY-CORN POISONING) 

Late fall to early spring is the prime period for this 
disease, which occurs as a result of a horse’s ingesting corn 
infected with a fungus called Fusarium moniliforme , which 
produces a toxin called fumonisin Bl. The disease can also 
occur in horses that consume commercially prepared diets. 
The infected corn kernels are pink to reddish-brown in 
color, and damaged kernels are more dangerous than un¬ 
damaged kernels. 

Two nervous-system syndromes may be associated with 
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the ingestion of this toxin. The first involves liver damage 
and the associated hepatoencephalopathy (see Chapter 9, 
Disorders Related to Metabolism and Organ Function). 
The second occurs as a direct result of the toxin’s effects 
on the white matter of the cerebrum, the brainstem, the 
cerebellum, and/or the spinal 
cord. The result is death (ne¬ 
crosis) of these areas. 

Clinical signs of moldy-corn 
poisoning include loss of co¬ 
ordination, propulsive walking, 
head-pressing, lethargy, blind¬ 
ness, hyperexcitability, profuse 
sweating, and delirium. 

Recumbency and convulsions 
precede death. Recovery is 
possible, but long-term ner¬ 
vous-system deficits are 
common. 

Diagnosis is based primarily on clinical signs and on a 
history of exposure to moldy corn. Feed analysis may 
identify the toxin within a suspected feed source. Clinical 
abnormalities usually indicate concomitant evidence of 
liver damage. CSF analysis reveals increases in protein 
and cell counts out of reference range. Myelin basic 
protein concentrations may also be elevated. 

There is no specific treatment for this disease; nor does 
a neutralizing antidote against the toxin exist. Treatment 
is essentially supportive and includes measures to combat 
the nervous-system and liver dysfunction. Nutritional 
support frequently is required, as are medications to 
control CNS swelling (edema). Heavy sedation to prevent 
self-inflicted trauma often is necessary. Activated charcoal 
can be administered by nasogastric tube to bind toxin not 
yet absorbed from the digestive tract if the intoxication is 
recent. Prevention involves ensuring that the feed is un- 


AT A GLANCE 

•The average gestation length is 
340 days. 

•Foals born after 355 days or 
more are considered "overdue." 

• Inducing parturition before a 
mare is outwardly ready will likely 
result in a foal that cannot handle 
life outside the womb. 

• Infected fescue grass can cause 
a number of problems for 
pregnant mares. 
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contaminated and that it is 
stored in conditions that inhibit 
mold growth. The overall prog¬ 
nosis may depend on a number 
of factors but is guarded at best. 
In some cases, euthanasia may 
be necessary. 

OTHER CAUSES OF NERVOUS- 
SYSTEM DISORDERS 

Toxic Plants and Fungi that 
Produce CNS Stimulation 

Locoweed: Astragalus and Oxytropis species found in 
western Canada, the western United States, and northern 
Mexico. 

Nervous ergotism: a toxin produced by a number of al¬ 
kaloids contained in a fungus found in some grains 
(wheat, barley, rye, and oats) and wild grasses called 
Claviceps purpura. Mostly a concern in wet climates or 
during wet periods. 

Perennial ryegrass: production of neurotoxic alkaloids 
by a fungus that can grow on perennial ryegrass. 

Toxic Plants and Fungi that Produce CNS Depression 

Yellow star thistle, Russian knapweed: found in the 
western United States in nonirrigated pasture in the dry 
season. Continuous exposure and ingestion is probably 
needed to cause signs of intoxication. 

White snakeroot, rayless goldenrod: White snaker- 
oot is primarily found in the eastern half of the United 
States. Toxin exposure is greatest in dry years or in 
areas of inadequate pasture. Continuous exposure and 
ingestion or massive one-time ingestion are probably 
necessary to produce signs of intoxication. Rayless gold¬ 
enrod is found in the southwestern United States and 



Feed analysis may identify a toxin within 
a suspected feed source. 
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produces similar clinical signs of intoxication. 

Black locust: intoxication in the horse is probably rare. 
Toxin is present in seeds, sap, roots, wood, leaves, and 
bark. 

Bracken fern: found in forested areas or abandoned 
fields in the northern and western United States. Toxicity 
can occur year-round, but ingestion of this plant may be 
more common in times and areas of poor forage availabil¬ 
ity. Generally unpalatable to horses, but a taste for it may 
be developed. The entire plant is considered to be toxic. 

Equisetum : commonly known as horsetail, mare’s tail, 
or scouring rush. Unpalatable to horses. Intoxication most 
commonly associated with contaminated hay. 

Milkweed: Ascelapias species. Generally unpalatable to 
horses. May contaminate hay. 

Milkvetch: miser species of Astragalus. Found primari¬ 
ly in the western United States. Primarily toxic to rumi¬ 
nants, but reported to be poisonous to horses. 

Sorghum: ataxia and urinary incontinence frequently is 
associated with the feeding of sorghum species. No spe¬ 
cific diagnostic test exists. Treatment is supportive and 
symptomatic. Removal of the source of sorghum from the 
diet results in improvement of clinical signs. 

Trichothecenes: compounds produced by fungi of the 
Fusarium species. Only a very few of these compounds 
are believed to be found naturally in feedstuffs, and only 
one of those has been associated with an intoxication. 

Aflatoxins: toxins produced by fungi of the Aspergillus 
flavus and Aspergillus parasiticus. These fungi are found 
commonly in nature and are common in stored feeds. 
Under conditions of adequate temperature and humidity, 
these molds produce large amounts of aflatoxin. Most 
commonly affected are cereal grains, cottonseed meal, 
and peanuts. These toxins probably induce liver damage 
more than direct nervous-system damage. This disorder 
has been only infrequently documented. 
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Medicinal and Other Intoxications 

Carbamates: found in pesticides. Readily absorbed 
through the lungs, gastrointestinal tract, and skin. Signs 
of intoxication relate to overstimulation of the parasym¬ 
pathetic division of the autonomic nervous system and 
include salivation, hypermotility of the gut, colic, diarrhea, 
tearing, pupillary constriction, urinary and fecal inconti¬ 
nence, muscle twitching, and stiffness. Diagnosis is made 
through history of exposure, clinical signs, and response 
to atropine treatment (the antiparasympathetic effect). 
Treatment involves administering atropine and may 
require repeat doses. Supportive care is also necessary. 

Organophosphates: found in animal and plant insecti¬ 
cides, parasiticides, fungicides, herbicides, rodenticides, 
insect repellents, and sterilization solutions. Toxicity of 
these compounds is lessened through degradation by sun, 
water, microbes, alkali, or metal ions. Increased toxicity 
may occur as a result of storage activation or heat. Clinical 
signs are very similar to that of carbamate toxicity by 
overstimulation of the parasympathetic division of the au¬ 
tonomic nervous system. Diagnosis is made by history of 
exposure to these toxins and clinical signs. Treatment in¬ 
volves administering atropine; doses may need to be re¬ 
peated. Additional treatment could include administra¬ 
tion of 2-PAM (Pralidoxime Chloride), which has an addi¬ 
tional direct effect of inactivating the effects of the toxins. 
The use of 2-PAM in horses may be prohibitively expen¬ 
sive in many instances. Supportive care is necessary. 

Chlorinated hydrocarbons: found in older pesticides, 
insecticides, and parasiticides. Toxicity may occur with 
repeated exposure (the accumulation effect) or as a result 
of a single excessive exposure. Acts as a diffuse CNS de¬ 
pressant; symptoms may include seizures and muscular 
tremors, ataxia, salivation, dilated pupils, diarrhea, urina¬ 
tion, and rapid heart rate. Diagnosis is made by history of 
exposure, clinical signs, and tissue concentrations. There 
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is no antidote to these compounds. Supportive care, 
control of convulsions and hyperactivity with chloral 
hydrate or pentobarbital, and administration of activated 
charcoal to prevent further absorption should be consid¬ 
ered in the treatment plan. 

Strychnine: primarily used as a rodenticide. Intoxication 
in horses is rare. Clinical signs appear in as little as 10 
minutes after ingestion and include apprehension and 
muscle stiffness, followed by seizures and possibly sweat¬ 
ing and loss of coordination. Diagnosis is made by history 
of exposure, clinical signs, and rapid recovery in horses 
treated in time to prevent further complications. No spe¬ 
cific antidote exists, and treatment is symptomatic and 
supportive. Sedation (usually using chloral hydrate or 
pentobarbital) frequently is required. 

Metaldehyde: usually used to kill slugs and snails. 
Horses are poisoned by exposure to snail and slug bait. 
Clinical signs begin within one hour after ingestion and 
include profuse sweating, salivation, restlessness, loss of 
coordination, muscle spasms, and deep respiration. 
Diagnosis is made by history of exposure and clinical 
signs. No specific antidote exists. Treatment is symptom¬ 
atic and supportive. Sedation and muscle relaxants may 
be useful. 

Methiocarb: also used to kill snails and slugs. Clinical 
signs include severe muscle tremors, profuse sweating 
and salivation, colic, and increase in heart and respiratory 
rates. Specific antidote is atropine and often requires re¬ 
peated dosing. Supportive care is also necessary. 

4-Aminopyridine: used as a bird repellent and often 
mixed with grain. Clinical signs include profuse sweating, 
convulsions, behavior changes, and fluttering of the third 
eyelid. Diagnosis is made by history of exposure and clin¬ 
ical signs. No specific antidote exists. Supportive care is 
necessary. 

Levamisole: used mostly as a dewormer in non-equine 
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farm animals. Clinical signs occur within about one hour 
of administration and include hyperexcitability, muscle 
tremors, excessive salivation, and tearing. Horses may 
become recumbent but generally recover in 10 to 12 
hours. Adverse effects are more common when adminis¬ 
tered as an injection. Diagnosis is made by history of ad¬ 
ministration and clinical signs. Treatment is supportive. 

Carbon disulfide: formerly used as a common antipara- 
sitic agent; now used as a solvent for resins, pesticides, and 
waxes and as an agent to control insects in stored grain. 
Clinical signs in acute cases include breathing difficulties, 
spastic tremors, convulsions, coma, and death. Chronic ex¬ 
posure may lead to behavior changes, peripheral nerve 
deficits, and dysfunction of the cranial nerves but is un¬ 
likely in horses. Diagnosis is based on exposure and clini¬ 
cal signs. Treatment is symptomatic and supportive. 

Nicotine: contained in tobacco leaves. Concentrated so¬ 
lutions of nicotine have been used to control leaf-eating 
insects. Clinical signs begin quickly and involve overstim¬ 
ulation of the parasympathetic nervous system, including 
excitement, salivation, and diarrhea; and are followed by 
ataxia, depression, slow respiration, and increased heart 
rate. Convulsions also may occur. Treatment is generally 
ineffective because of the rapid course of the toxicosis. 
Symptomatic treatments are administered along with mea¬ 
sures to lessen the absorption of the toxin from the intes¬ 
tinal tract or through the skin. 

Ammonia: toxicity occurs by primary exposure to 
ammonia gas or by urea toxicity within the body from 
body metabolism. Exposure to toxic levels of ammonia 
gas is rare. Clinical signs include irritation of the eyes and 
respiratory tract. At high levels, loss of eyesight and skin 
burns may occur. Diagnosis is based on history and clini¬ 
cal signs. Treatment involves removal from the source of 
exposure and symptomatic treatment. 

Urea, nonprotein nitrogen: urea and nonprotein nitro- 
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gen are added to ruminant feed as a source of nitrogen 
for protein requirements. Urea is also used as fertilizer. 
Horses are mildly susceptible to urea toxicosis, and inges¬ 
tion of urea-containing feedstuffs in sufficient quantities 
to cause clinical signs is unlikely. Horses are more sus¬ 
ceptible to toxicity due to ammonium-salt ingestion, 
which can be lethal. Clinical signs begin rapidly and can 
include colic, weakness, breathing difficulties, convul¬ 
sions, and rapid death. Progression may occur to include 
behavioral abnormalities, tremors, muscle twitching, and 
salivation. Diagnosis of urea, ammonia, and other nonpro¬ 
tein-nitrogen toxicity relies on history of exposure and 
clinical signs. Laboratory evaluation of blood-ammonia 
levels is possible, but results can be difficult to interpret. 
Treatment is symptomatic and usually ineffective. 
Convulsing horses should be sedated using pentobarbital 
or other appropriate medications. 

Atropine: overdose can produce colic, gastrointestinal 
stasis, and pupillary dilation. 

Reserpine: used as a long-term tranquilizer and to stim¬ 
ulate lactation. Overdose may cause depression, colic, 
profuse sweating, increased gastrointestinal sounds, diar¬ 
rhea, muscle trembling, pupillary constriction, prolapse of 
the penis in males, and flatulence. No specific antidote 
exists, but methamphetamine has been recommended. 

Piperazine: widely used as a dewormer, especially in 
young horses. Toxicity is rare. Clinical signs are depres¬ 
sion and loss of coordination. Diagnosis is based on 
history of treatment and clinical signs. The drug can be 
identified through urinalysis. No treatment other than 
supportive care is indicated. Complete recovery generally 
occurs in two to three days. 

Phenothiazine tranquilizers: used as tranquilizers. 
Acepromazine and fluphenazine are two of the most com¬ 
monly used. In rare cases, acepromazine may cause per¬ 
sistent protrusion of the penis in stallions. Treatment in- 
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eludes supportive care and relief of penile edema. Some 
stallions may fail to recover completely. If administered 
early in the clinical course, benztropine mesylate has been 
advocated as a treatment. Fluphenazine (Prolixin) is used 
as a long-term tranquilizer in horses. It is rarely associated 
with CNS signs of pawing, ataxia, hyperexcitability, muscle 
tremors, profuse sweating, intermittent depression, facial 
grimacing, recumbency, and seizures. Treatment may 
include the administration of diphenhydramine and pen¬ 
tobarbital as well as supportive care. 

Procaine: commonly found in intramuscular formula¬ 
tions of Penicillin G. Clinical signs include rapid respira¬ 
tion, agitation, pacing, muscle tremors, propulsive 
walking, ataxia, falling, and recumbency. Toxic reactions 
are probably more common when procaine penicillin is 
administered partially into a blood vessel. Treatment in¬ 
volves sedation when possible. Most toxic episodes last 
no more than 20 to 30 minutes, but the animal may 
appear to be depressed afterward. 

Propylene glycol: used to dilute many injectable medi¬ 
cations. Reports of toxicity are rare in horses. Clinical 
signs occur in 10 to 30 minutes after a toxic dose and 
may include sweating, ataxia, depression, seizures, and 
coma. Diagnosis is based on history of exposure to large 
quantities, clinical signs, and serum and tissue analysis. 
No specific antidote exists. Treatment is symptomatic, 
and supportive care is required. 

HEAVY METALS: LEAD, IRON 

Lead: results from exposure to such lead-containing ma¬ 
terials as lead-based paints, putty, caulking compounds, 
crankcase oils, greases, linoleum, lead solder, roofing ma¬ 
terials, asphalt, industrial wastes, discarded automobile 
batteries, and water from lead plumbing. Young, malnour¬ 
ished animals are more susceptible. High levels of dietary 
calcium cause decreased absorption of lead from the in- 
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testine. Clinical signs are primarily indicative of peripher¬ 
al-nerve dysfunction and include weakness, loss of coor¬ 
dination, depression, weight loss, paralysis of the throat 
muscles involved in swallowing and vocalization, loss of 
proprioception, flaccidity of the rectal sphincter, lip droop, 
and an inability to chew and swallow normally that may 
lead to aspiration pneumonia. Lead can cross the placen¬ 
ta, and mares with high lead ingestion may give birth to 
small, premature, or weak foals. Diagnosis relies on deter¬ 
mining blood and/or tissue lead levels. Blood tests screen 
for blood-cell aminolevulinic acid and porphyrins. 
Treatment involves eliminating the lead source and ad¬ 
ministering chelation therapy, typically using calcium di¬ 
sodium EDTA. Additional treatment involves supportive 
care, particularly for nutrition and hydration. 
Supplementation of dietary calcium may also be helpful. 

Iron: toxicity is usually associated with overdose of oral 
or injected products or with accidental consumption of 
iron supplements. Toxicity is least by the oral route. 
Acute toxicity is associated with death in a few minutes to 
hours after injection; symptoms resemble an anaphylactic 
reaction. A progressive form shows depression, jaundice, 
and disorientation, leading to coma and death. Diagnosis 
is reached by measuring serum-iron concentrations along 
with clinical signs and history of iron-supplement admin¬ 
istration. Laboratory evidence of liver damage is also 
common. Treatment of acute cases is unrewarding, as no 
specific treatment for iron toxicity is known to exist. 
Supportive care, with consideration for liver function and 
experimental iron-chelation therapies, may be warranted. 
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CHAPTER 7 

Neuromuscular Disorders 

T etanus is a disease of significant concern to horse 
owners due to horses’ exquisite sensitivity to the 
tetanus toxin and the common occurrence of the bacteri¬ 
um that produces it, Clostridium tetani. The toxin typical¬ 
ly gains entry into the body when a wound becomes in¬ 
fected with Clostridium tetani. Puncture wounds are espe¬ 
cially prone to infection with the bacteria because they are 
anaerobic, meaning that they survive and replicate only in 
areas that lack exposure to oxygen. In an anaerobic envi¬ 
ronment, the bacteria produce the tetanus toxin as they 
grow and multiply 

Only very small amounts of the tetanus toxin are needed 
to produce clinical signs in horses. The toxin circulates in 
the bloodstream and thereby is delivered to the junction of 
nerves with skeletal muscle. The toxin binds irreversibly to 
receptors and subsequently migrates to the central nervous 
system via the nerves. The result is the appearance of un¬ 
controlled and unmitigated effects of the stimulatory nerves 
only, which manifest as muscle rigidity and spasticity. 

Clinical signs of tetanus typically occur between two 
weeks and one month after bacterial invasion takes place. 
The first signs may appear only as colic and stiffness of 
an affected limb. Within 24 hours after the first signs, gen- 
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eralized spasticity is usually evident. An affected animal 
displays a stiff, stilted gait, an extended head, and a rigid 
neck. The horse may adopt a “sawhorse” stance. The lips 
may be retracted, and the ears may be rigid and pulled 
slightly downward. The tailhead becomes elevated, the 
muscles become rigid, and the jaws are tightly shut 
(“lockjaw”). The third eyelid may protrude or prolapse in 
response to visual stimuli. Sights, sounds, and touch can 
induce muscle spasms. Severely affected animals may 
become recumbent. Secondary problems relating to nerve 
and muscle dysfunction and bacterial infection may occur. 
As the disease progresses, the horse suffers from in¬ 
creased muscular activity, fever, profuse sweating, inabili¬ 
ty to swallow, and difficulty breathing. Death occurs from 
breathing problems and heart failure. 

Diagnosis of tetanus is made by clinical signs. The dis¬ 
covery of a wound — especially a puncture wound — 
supports the diagnosis. Treatment is directed at encour¬ 
aging muscle relaxation, neutralizing the unbound toxin 
in the blood, and supportive care. Horses with tetanus 
should be isolated from visual, sound, and tactile stimuli; 
a dark, quiet stall is ideal. Muscle relaxants and sedatives 
may facilitate muscle relaxation and reduced response to 
external stimuli. The infection site should be opened and 
cleansed well, and the affected area should be surgically 
debrided. Penicillin G placement in the wound and sys¬ 
temic administration are useful therapies. Circulating 
toxin that is yet unbound should be neutralized through 
the administration of tetanus antitoxin into the muscle. 
Local infiltration of the wound also may help to neutral¬ 
ize toxin that has not yet entered the blood. 

There is some concern regarding a correlation between 
the administration of tetanus antitoxin and liver disease. 
Therefore, the utility and necessity of the administration of 
antitoxin should be weighed against the potential dangers 
to the liver — which are poorly defined but probably rela- 


61 



Neuromuscular Disorders 


tively low. 

Good supportive care for horses with tetanus includes 
providing deep bedding, good footing, adequate waste 
removal, good nutrition, and sufficient hydration. A 
tetanus toxoid vaccine should be administered along with 
treatment and boosted four to eight weeks later. 

The prognosis for tetanus is guarded. Horses with 
tetanus exhibit about a 50-percent mortality rate. The rate 
of progression and severity of clinical signs are indicative 
of the horse’s chances. In general, the more rapid the pro¬ 
gression and the more severe the clinical signs, the poorer 
the prognosis. 

To prevent tetanus, administer tetanus toxoid at least 
once a year following an initial series of vaccinations. 
Colostral antibodies from the mare may inhibit the devel¬ 
opment of adequate antibody levels by her foal for six or 
more months, and mares should be well-vaccinated 
against tetanus. If the mare’s inoculations are current, the 
newborn foal does not require vaccination with tetanus 
toxoid or injection of tetanus antitoxin. In fact, newborn 
foals most likely cannot create protective antibody levels 
on their own. Furthermore, administering antitoxin could 
lead to liver failure. It therefore should only be adminis¬ 
tered if the foal is unprotected, the mare has been poorly 
vaccinated, and the risk is warranted. Ensuring that the 
dam is up to date on her tetanus vaccinations is the safest 
way of imparting maximum immunity levels to her foal. 

Foals aged two to six months can be vaccinated with 
tetanus toxoid and should then be boosted. If the initial 
vaccination is given at two months of age, boosters should 
be given at three and six months. If the vaccination is not 
given until the foal is six months of age, one booster shot 
given four to six weeks later will suffice. 

BOTULISM 

Botulism is the result of a toxin produced by the organ- 
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ism Clostridium botulinum. Because the botulism toxins 
are produced by a very similar organism to that which 
produces tetanus toxin, there are similarities in the mode 
of exposure to the toxin and the mechanism by which the 
toxin produces its effects on the nervous system. However, 
a major difference between botulism and tetanus is that 
tetanus produces spastic and rigid paralysis, while botu¬ 
lism produces weakness and flaccid paralysis. 

Horses are very sensitive to botulism toxin, and clinical 
signs can be produced by very low — or even undetect¬ 
able — levels of toxin. Toxin that is absorbed from a 
wound or from the intestinal tract circulates in the blood. 
The toxin is believed to block release of the chemicals re¬ 
sponsible for the initiation of muscle contraction at the 
junction of nerves with skeletal and some smooth muscle 
by binding to sites at these nerve terminals. 

Botulism toxin can enter the body in three ways. One of 
the most common routes of entry is the ingestion of pre¬ 
formed toxin from a contaminated source. Second, inges¬ 
tion of the Clostridium botulinum organism occasionally 
may lead to production of the toxin in the intestinal tract 
and its subsequent absorption. Third, a wound may 
become infected with Clostridium botulinum in an an¬ 
aerobic environment. 

Clinical signs of botulism are first noticed one to seven 
days following the ingestion of or infection with the organ¬ 
ism or toxin. If left untreated, botulism is frequently fatal. 
Clinical signs are often acute in their onset and rapidly pro¬ 
gressive. They include diffuse weakness that leads to paral¬ 
ysis and trembling, profound weakness or flaccidity of the 
tail and anal area, loss of the ability to swallow, salivation, 
and tongue weakness with inability to retract it when pulled 
out of the mouth. Other clinical signs may include pupillary 
dilation, poor gut motility, and inability to urinate. 

Some clinical signs may differ with the subtype of the 
organism; subtypes can produce more than one type of 
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toxin, resulting in slightly variable clinical signs. The likeli¬ 
hood of exposure to a certain subtype varies with geogra¬ 
phy. Type A toxin is most commonly found west of the 
Rocky Mountains, type B is common around Kentucky and 
the mid-Atlantic states, and type C has been documented 
in Florida. Horses are most sensitive to subtypes B and C 
of Clostridium botulinum. 

Clinical signs of botulism produce an index of suspicion, 
but none of the signs or readily performed laboratory anal¬ 
yses is definitive for the disease. Obtaining a definitive di¬ 
agnosis requires isolating the toxin from serum, intestinal 
contents, or feed. Muscle electromyography (EMG) may be 
helpful in distinguishing botulism from other diseases that 
are capable of producing similar clinical signs. 

Treatment of horses with botulism is primarily symptom¬ 
atic and supportive. Botulism antitoxin is commercially 
available from the Michigan Department of Health and 
tends to be expensive. Antitoxin is not effective at amelio¬ 
rating clinical signs, as it has no effect on toxin that has 
already bound to the nerve terminals; it is therefore most 
helpful in early stages of the disease. Antitoxin may also 
be useful for neutralizing other circulating, unbound toxin. 

Horses with botulism frequently contract secondary 
bacterial infections. Although prophylactic antibodies are 
a good idea, one should avoid administering those antibi¬ 
otics that may exacerbate muscular weakness: aminogly¬ 
cosides (e.g., gentamicin, amikacin), tetracyclines, and 
procaine penicillin. 

Supportive care is important in treating horses with bot¬ 
ulism and should focus on nutrition, hydration, preven¬ 
tion of bacterial infections, minimization of trauma, good 
footing, and deep bedding. Recumbent horses should be 
turned frequently. Urinary catheterization is necessary if 
the horse is unable to urinate on its own. In severe cases, 
the respiratory muscles become paralyzed, thus interfer¬ 
ing with the horse’s ability to breathe. Mechanical ventila- 
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An evaluation of the musculo¬ 
skeletal system (this page and 
opposite) may provide clues to 
neurological abnormalities. 
Flexibility tests (1 &2) are im¬ 
portant components of the mus¬ 
culoskeletal exam. 


66 








UNDERSTANDING 



67 























The cranial nerve exam 
includes checking the 
glossopharyngeal 
nerve (1), which con¬ 
trols swallowing, the 
gag reflex, and taste, 
and the hypglossal 
nerve, which controls 
the tongue (2); and 
conducting a "menace" 
test (3) to test the 
horse's reaction to 
sudden movement. 
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Checking the optic nerve (4), which is respon¬ 
sible for sight, and the trigeminal nerve (5), 
which provides sensory information from the 
face and causes movement of the muscles 
used for chewing. 
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Placement tests (1 &2) help de¬ 
termine if a horse knows where 
its limbs are; reflex tests (3&4) 
test responses to certain 
sensory stimuli. 


















UNDERSTANDING 





The clinician evaluates the horse's 
gaits and movement (1) and ob¬ 
serves how the horse handles as¬ 
cending a hill (2); the horse is asked 
to walk while its head is elevated (3) 
and to attempt to rebalance itself 
during a "sway" test (4). 






















The neurological exam con¬ 
tinues with the blindfold 
test (1), which tests the 
horse's awareness of limb 
placement; the tail pull (2), 
which can reveal weakness 
In the hindquarters; and 
turning in tight circles (3), 
to determine how the horse 
places its hind legs. 
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tion has been attempted for some of these horses, but the 
prognosis is generally poor. 

The prognosis for horses with botulism depends on 
several factors. The amount of toxin present affects the 
likelihood of recovery; the more toxin present, the poorer 
the prognosis. Recumbency is a bad sign, as recovery re¬ 
quires the generation of new receptor sites at the nerve 
terminal and can take weeks. Horses that do not become 
recumbent may survive with high-quality care. Recovery 
frequently occurs without significant residual nervous- 
system deficits. Loss of tail tone and the ability to swallow 
may be the first signs of the disease to be seen and the 
last signs to disappear. 

It is far better to prevent botulism than to attempt to 
treat it. Prevention involves eliminating hospitable envi¬ 
ronments in which the organism can grow. To do so, 
control vermin populations, dispose of any animal carcass¬ 
es promptly and appropriately, and avoid purchasing poor- 
quality feedstuffs. Many farm owners like to feed round 
bales to horses, but this baling method is conducive to the 
growth of botulism spores. 

Vaccination is only possible against the type B toxin at 
this time. Anecdotal reports indicate the possibility of a 
multivalent vaccine in the future. Vaccination of pregnant 
mares confers protection to the foals as well as the dam. 
Vaccination of the foal should be initiated at the beginning 
of the decline of antibodies from the colostrum of the mare, 
for it has been reported that these antibodies in the foal 
inhibit the foal from producing its own antibody. Adequate 
vaccination requires an initial series of three inoculations 
at one-month intervals, followed by annual boosters. 

MYOTONIA 

Although this disease is caused by muscle-cell abnormali¬ 
ties, its clinical appearance is similar to that of nervous-sys¬ 
tem disorders. Myotonia affects skeletal muscle only. 
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Clinical signs frequently begin in the first year and include 
well-developed musculature and mild pelvic stiffness. Gait 
abnormalities are most noticeable at the initiation of exer¬ 
cise and become less noticeable as exercise continues. 
Stimulation of affected muscles by striking them may 
produce muscle dimpling in response. Contraction of the 
muscles may continue for more than 60 seconds. 

There is no specific therapy for myotonia. The administra¬ 
tion of phenytoin may relieve some symptoms. The progno¬ 
sis depends on the severity of clinical signs. Some improve¬ 
ment may occur with advancing age. Scar-like tissue may 
form within the muscles of severely affected horses, leading 
to persistent pain and difficulty of movement. Consideration 
of euthanasia in such cases is warranted. 

HYPERKALEMIC PERIODIC PARALYSIS (HYPP) 

This disease is also caused by muscle-cell disorders, not 
nervous-system abnormalities. A defect in the way sodium 
and potassium cross cell membranes causes the symptoms 
of HYPP. Because the clinical signs may mimic nervous- 
system disease and because HYPP is relatively common, it 
has been included in this book. HYPP is of genetic origin: 
It occurs in Quarter Horses, Paints, Appaloosas, and 
Quarter Horse crossbreds and has been traced to a 
common sire, the Quarter Horse stallion Impressive. HYPP 
is transmitted as a dominant trait and occurs in about 0.4 
percent of the Quarter Horse population. 

Clinical signs of HYPP vary and are generally more 
severe in horses that are homozygous for the condition. 
Homozygous means two identical genetic signals for a par¬ 
ticular gene, e.g., two dominant or two recessive. Clinical 
signs are intermittent and may be induced by certain 
stimuli. Episodes of clinical signs often begin with muscle 
contractions and occasionally also a prolapse of the third 
eyelid. Sweating and muscle tremors occur, followed by 
muscle weakness that may progress to recumbency. Heart 
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and respiratory rates may become elevated. Horses that are 
homozygous may exhibit significant respiratory difficulty 
due to obstruction of the upper respiratory tract. 

Diagnosing HYPP includes taking a pedigree history as 
well as evaluating the clinical signs. Blood-potassium 
levels can be measured from blood drawn during an 
episode; most horses exhibit significantly elevated potas¬ 
sium levels while in the throes of an episode. Researchers 
have induced episodes experimentally in order to diag¬ 
nose the condition using orally administered potassium 
chloride. This test can be dangerous, and appropriate 
treatment should be readily available during such testing. 
Genetic testing of whole blood samples reveals whether a 
horse is HYPP positive and its carrier state (homozygous 
vs. heterozygous). 

Treatment of acute episodes of HYPP involves the ad¬ 
ministration of dextrose and sodium bicarbonate or 
calcium gluconate to reduce the levels of potassium in the 
blood by moving it back into the cells. A tracheotomy 
may be necessary in cases of severe respiratory distress. 

Horse owners can often control the occurrence of HYPP 
episodes by adjusting their animals’ diets to avoid feeds 
that contain high levels of potassium, such as alfalfa hay, 
various oil supplements, and sugar and beet molasses. 
Timothy hay or Bermuda grass, sugar-beet pulp, and grains 
are appropriate substitutes. Frequent feedings and regular 
exercise also may reduce the occurrence of episodes. A 
diuretic drug called acetozolamide has been used with 
success to help control the occurrence of episodes. The 
drug is thought to facilitate the elimination of potassium in 
the urine, thereby controlling episodes. 

The prognosis for horses with HYPP is generally favor¬ 
able. Control measures are usually effective at keeping 
the episodes at a minimum. Horses with severe clinical 
signs or that are homozygous may have a less-favorable 
prognosis. HYPP-positive horses should not be bred. 
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CHAPTER 8 

Nervous-System Disorders of Possible 
Genetic Origin 

OCCIPITOATLANTOAXIAL MALFORMATION (OAAM) 

At least five types of malformations of the bony spinal 
column in the area in which it joins the skull (the occip- 
itoatlantoaxial joints) exist. These conditions are heritable 
in Arabians, but also are seen in Quarter Horses, Morgans, 
and possibly other breeds. 

Bone malformations typically cause nervous-system de¬ 
rangement due to effects on the brainstem and/or spinal 
cord. Typical clinical signs include partial paralysis of all 
four legs shortly after birth, with progression to complete 
paralysis at variable rates. Signs of nervous-system defi¬ 
cits are often symmetric. Occasionally, affected horses 
may not show nervous-system abnormalities until they 
are few years old. An affected horse may be reluctant to 
move its neck, may exhibit a twisting of the neck, or may 
hold the head extended. 

Diagnosis is made by examining radiographs of the 
neck and by identifying malformation of the affected 
bones. Surgical fusion of the joints with spinal-cord de¬ 
compression is a potential treatment. However, due to the 
high heritability of the disease, affected Arabian horses 
should not be treated. Severe nervous-system derange- 
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ment is not successfully controlled with medications 
alone. Therefore, in cases in which surgical intervention 
is impractical or unwarranted, euthanasia is appropriate. 

CERVICAL COMPRESSIVE MYELOPATHY (CCM-"WOBBLERS") 

Whether this disease is 
of genetic origin is unclear, 
but researchers believe 
that other conditions must 
also be present in order 
for a horse to become a 
“wobbler.” Certain breeds, 
such as Thoroughbreds, 
may produce a greater- 
than-normal proportion of 
wobblers. However, the 
ways in which these 
horses are fed and 
handled may well contrib¬ 
ute to the process. CCM is typically identified in horses 
from one to three years of age, but it has been identified 
in horses as old as 10. 

CCM can manifest as one of two types of spinal-cord 
compression. In the first, the spinal canal narrows through 
the bones of the vertebrae, potentially producing persis¬ 
tent clinical signs of spinal-cord deficits. This type is com¬ 
monly identified at the C5 to C7 vertebrae. The second 
type, dynamic compression, is also referred to as cervical 
vertebral instability. The compression is described as 
dynamic because it most often manifests when the neck 
is flexed. Dynamic compression most often occurs at sites 
C3 to C5. 

Clinical signs of wobblers syndrome include ataxia — 
which is often worse in the hind limbs than it is in the 
forelimbs — spasticity, knuckling, stumbling, swinging of 
the limbs far away from the body when the horse is 


AT A GLANCE 

• At least five types of bone malfor¬ 
mations are heritable in Arabians 
and some other breeds. 

• A"wobbler" usually shows symp¬ 
toms from ages one to three. 
Clinical signs include ataxia, 
spasticity, knuckling, and stum¬ 
bling. 

• Narcolepsy is a rare and incur¬ 
able sleep disorder characterized 
by sudden loss of muscle tone 
and initiation of sleep. 
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turned in a circle, pelvic sway, a poor-quality trot or walk, 
a reluctance to move backward and to bend the neck, and 
poor limb-replacement reflexes. 

Diagnosis of CCM involves obtaining high-quality radio¬ 
graphs of the cervical spinal column and taking various 
measurements to determine the likelihood of a compres¬ 
sive site. Sites of bony change on X-rays may indicate 
areas of previous trauma or instability. Although the 
applied measurements can be helpful in reaching a tenta¬ 
tive diagnosis, they cannot conclusively predict sites of 
spinal-cord compression. Myelography can produce more 
conclusive evidence of cord compression. In this proce¬ 
dure, which requires general anesthesia, a dye that is 
visible on radiographs is injected into the space around 
the spinal cord. Abnormal horses are believed to have 
greater than 50 percent narrowing of the dye columns at 
affected sites. Side effects relating to the injection of the 
dye or to general anesthesia are possible but are uncom¬ 
mon and are generally mild if they occur. 

Some horses with CCM can be treated. Younger horses 
tend to have a better chance of improvement, but no uni¬ 
versally successful treatment exists. Corticosteroids may 
help control clinical signs, but they generally do not lead 
to long-term resolution of nervous deficits. 

Some cases have been treated surgically to fuse or de¬ 
compress the affected joints, but complications from sur¬ 
gical intervention are possible. A highly caloric-restrictive 
diet may alleviate symptoms in young horses, but such 
diets must be formulated carefully so that they do not 
compromise horses’ nutritional needs. Some success has 
been reported with the use of strict stall confinement as a 
treatment, but early detection and intervention are neces¬ 
sary. Severely neurologic horses are dangerous to them¬ 
selves and to others, and in such cases euthanasia should 
be considered. Prognosis for athletic performance is di¬ 
rectly related to severity of clinical signs. Horses with sig- 
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nificant nervous system deficits should not be ridden. 

NIGHT BLINDNESS 

Night blindness is a disease of Appaloosa horses that 
affects the retina. The condition affects the animal’s vision, 
and the severity varies. Clinical signs range from mild 
vision impairment to complete blindness in the dark, ap¬ 
prehension in daylight, and abnormal pupil shapes and 
movement. Diagnosis is made by considering the horse’s 
history, breed, clinical signs, and by using a maze to test 
its vision and reactions in light and dark environments. 
Electrical testing of the retina (electroretinography) can 
produce a definitive diagnosis. Examination of the retina 
using an ophthalmoscope usually yields normal findings. 
There is no treatment for this disorder. 

NARCOLEPSY 

This is a rare and incurable sleep disorder characterized 
by sudden loss of muscle tone and initiation of sleep. It 
has been documented in several breeds, including Welsh 
ponies, miniature horses, Thoroughbreds, Quarter Horses, 
Morgans, Appaloosas, and Standardbreds. A biochemical 
abnormality in the sleep-wake center of the central 
nervous system may accompany this disease. Episodes of 
muscle weakness may cause affected horses to fall (cata¬ 
plexy); certain events, such as being patted, led out of a 
stall, eating, or drinking, may precipitate the episodes. 

Clinical signs of narcolepsy include mild muscle weak¬ 
ness to complete collapse and falling to the knees or 
stumbling, exhibition of REM sleep, and episodes that last 
a few seconds to 10 minutes. Affected horses appear to 
be normal between attacks. 

In diagnosing narcolepsy, the clinician should rule out 
other possible causes. The CSF of affected horses is 
normal. The brain waves of horses experiencing an attack 
show the brain activity of REM sleep. To test the brain 
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waves of a suspected narcoleptic horse, the clinician can 
induce an episode by administering physostigmine into 
the vein. The episode usually begins three to 10 minutes 
later. Atropine can be used to control the severity of the 
episodes and may help to prevent recurrence of attacks. 

Treatment of narcolepsy is attempted by administering 
an antidepressant drug called imipramine. Oral adminis¬ 
tration produces variable results. Atropine can help to 
control the occurrence of episodes for up to 30 hours. 

The prognosis of horses with narcolepsy is variable. 
Some young horses recover completely from the disease. 
Other horses — especially those in which the disorder 
commenced during their adult lives — continue to experi¬ 
ence episodes throughout their lives. 

NEURAXONAL DYSTROPHY 

This disease has been described as a separate nervous- 
system disease in Morgans and possibly Arabians and 
appears to be transmitted genetically. The specific cause 
of the nervous-system abnormality is not well defined. 
The condition is irreversible and is characterized by loss 
of coordination or stiffness of the hind limbs. The fore¬ 
limbs are affected in only the most severe cases. The 
disease may appear similar to EDM (see Chapter 10) in 
both clinical signs and post-mortem findings, although 
foreleg involvement is more commonly seen with EDM. 

Neuraxonal dystrophy is diagnosed through an evalua¬ 
tion of the horse’s breed and of its clinical signs. Definitive 
diagnosis is made by post-mortem examination. 
Treatment is symptomatic and may require nonspecific 
treatments such as vitamin E supplementation and gluco¬ 
corticoids. The disease can be severe and progressive. 
Debilitation may require consideration of euthanasia. 

CEREBELLAR ABIOTROPHY AND DEGENERATION 

Abiotrophy refers to the premature degeneration of 
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nerves due to an intrinsic abnormality in structure or me¬ 
tabolism. This disease is likely of genetic origin. 
Cerebellar abiotrophy has been reported in Arabians, 
Gotland ponies, and Oldenburgs. Degenerative cerebellar 
disease also has been reported in Thoroughbred and Paso 
Fino foals. Arabians and part-Arabians are the most com¬ 
monly affected breeds in North America. The disorder is 
generally seen in foals under one year of age. A foal may 
be born normal and develop clinical signs sometime 
thereafter. 

Clinical signs include head tremor, ataxia, abnormal 
stance and gait, and spasticity of the limbs. Diagnosis is 
by recognition of clinical signs and breed. Ancillary tests 
are of little help. Treatment of this disease is not effective. 
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CHAPTER 9 

Disorders Related to Metabolism and 
Organ Dysfunction 

HEPATIC ENCEPHALOPATHY 

As the name implies, this disorder is associated with 
severe liver (hepatic) insufficiency or failure. The clinical 
signs are variable and range from mild changes in behav¬ 
ior, irritability, ataxia, persistent yawning, and aimless 
walking to more severe behavior changes, drowsiness, ag¬ 
gressive behavior, recumbency, seizures, and coma. 

In cases of hepatic encephalopathy, the central nervous 
system becomes deranged as a result of poorly function¬ 
ing liver cells. One explanation is that the liver becomes 
less efficient at neutralizing and removing potential neu¬ 
rotoxins that occur naturally or accumulate in the pres¬ 
ence of liver insufficiency. Because the liver plays a sig¬ 
nificant role in detoxifying ammonia — a byproduct of 
the body’s process of protein degradation — ammonia 
has received much attention in the role of development of 
the disease. However, although horses with liver disease 
and hepatic encephalopathy frequently exhibit elevated 
ammonia levels, some horses with hepatic encephalopa¬ 
thy do not have elevated ammonia levels. Therefore, 
other toxins and factors, including such other neurotrans¬ 
mitter molecules as GABA, may be associated with the 
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development of hepatic encephalopathy. 

A diagnosis of hepatic encephalopathy is based on neu¬ 
rologic signs of cerebral dysfunction, along with a physi¬ 
cal examination and laboratory findings that are indicative 
of liver disease. Other possible diagnoses should be ex¬ 
cluded, as none of the clinical signs of hepatic encephal¬ 
opathy is specific to the condition. 

Treatment of hepatic encephalopathy involves support¬ 
ive care and specific treatment of the underlying liver 
disease. If severe nervous-system signs are present, seda¬ 
tion and seizure control may be necessary. The prognosis 
depends on the severity of the underlying disease. Signs 
of encephalopathy may be reversible if liver disease is 
controllable and if seizures, coma, head-pressing, or other 
signs of advanced disease are not present. In cases of 
severe, acute liver failure and severe nervous-system de¬ 
rangement, euthanasia should be considered. Horses that 
are euthanized and do not have a definitive diagnosis 
should be considered potential rabies cases. 

HYPOGLYCEMIA 

Hypoglycemia (low blood sugar) is infrequently encoun¬ 
tered in horses. Septicemia, liver insufficiency, or an insu¬ 
lin-producing tumor could produce signs of hypoglycemia. 

Clinical signs of low blood glucose may include trem¬ 
bling, ataxia, increased heart and respiratory rates, pupil¬ 
lary dilation, sweating, nystagmus progressing to recum¬ 
bency, seizures, coma, and death. 

Diagnosis of hypoglycemia involves testing the horse’s 
blood-glucose levels. The clinician should consider any 
underlying conditions that may have caused or contribut¬ 
ed to the condition. 

Treatment of hypoglycemia involves administering in¬ 
travenous glucose or simply by feeding smaller and more 
frequent amounts if signs are not severe and intestinal 
function is normal. 
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ABNORMAL BLOOD-POTASSIUM LEVELS 

Potassium has important effects on nerve and heart- 
muscle function. Potassium is absorbed by the intestine 
and is found in fluid outside of the body’s cells (extracel¬ 
lular fluid), but is highest in concentration inside cells (in¬ 
tracellular fluid). Blood levels of potassium are regulated 
by release and uptake from cells, and by elimination, con¬ 
servation balance by the kidneys, and dietary intake. 

Low blood potassium, which can lead to nervous-sys¬ 
tem abnormalities, can be caused by chronic kidney 
disease, intestinal disease, inadequate potassium intake, 
potassium loss, insulin or glucose overadministration, or 
acid/base abnormalities. Low blood potassium manifests 
as muscle weakness. 

High blood-potassium levels are associated with such 
diseases as acute kidney failure, ruptured bladder, HYPP, 
severe tissue damage, blood cell lysis, acid/base problems, 
cardiac-rhythm disturbances, and hormonal problems. As 
in cases of HYPP, muscle weakness may be a symptom. 

ABNORMAL BLOOD-CALCIUM LEVELS 

Low blood-calcium levels are more common than high 
blood-calcium levels. Blood calcium exists in both a pro¬ 
tein-bound state and as free ionized calcium. Both states 
are quantifiable by laboratory testing. Depressed blood- 
calcium levels may occur in association with severe, pro¬ 
longed exercise; insufficient dietary calcium; lactation; 
pregnancy; or transport. Clinical signs in horses can 
include muscle cramping, tetany, thumps (synchronous 
diaphragmatic flutter), poor intestinal motility, and weak 
heart contractions or arrhythmias. 

Chronic kidney failure, excessive supplementation, and 
some tumors and intoxications can lead to elevated blood- 
calcium levels, which can affect the heart and even can 
lead to cardiac arrest. 
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ABNORMAL BLOOD-SODIUM LEVELS 

Nervous-system abnormalities may result from an excess 
of blood sodium, but abnormally high levels are uncom¬ 
mon in horses. Rapid overingestion, overadministration of 
sodium chloride-containing products, and water depriva¬ 
tion may lead to elevated blood sodium. Clinical signs 
include diarrhea, blindness, stargazing, hyperexcitability, 
ataxia, proprioceptive deficits, head-pressing, chewing, 
rapid, involuntary eyeball movement, muscle-twitching, 
and death. Slow correction of the high sodium levels — 
including control of oral water intake — is necessary to 
prevent nervous-system signs. Control of cerebral-edema 
formation during rehydration also is necessary. 

Horses with diarrhea, blood loss, excessive sweating, hor¬ 
monal imbalances, or ruptured bladder (in foals) may have 
depressed blood-sodium levels. The danger to the central 
nervous system is not the low sodium level itself, but rather 
the rapidity of the correction of the low levels. Cerebral 
edema during correction of sodium levels is best controlled 
by administering sodium-containing fluids at a controlled 
and monitored rate. The fluids used should have a concen¬ 
tration of sodium similar to that of the normal body con¬ 
centration of sodium. 

THIAMINE DEFICIENCY 

Horses whose diets contain enzymes that can break 
down thiamine can develop thiamine deficiency. The 
plants bracken fern and horsetail, and the anticoccidial 
drug amprolium (commonly given to cattle) all contain 
such enzymes. Clinical signs of thiamine deficiency 
include ataxia, proprioceptive deficits, depressed heart 
rate, blindness, abnormal urination, and muscle tremors. 
The deficiency is diagnosed through history and clinical 
signs. Treatment with intravenous thiamine is effective. 


85 



CHAPTER 10 

Nervous-System Disorders of Poorly 
Defined Causes 

POLYNEURITIS EQUI 

Polyneuritis equi is relatively uncommon and has no 
known cause. Immune-mediated causes and inflammato¬ 
ry disease related to viral infections have been suggested 
but so far remain unsubstantiated. Early clinical signs 
may involve hyperreactivity to stimulation of the skin on 
and around the head and the area between the hind legs 
surrounding the anus (the perineum). Chronic cases 
exhibit paralysis of the tail, anus, rectum, and bladder. 
Cranial-nerve deficits may occur along with these signs. 
Ataxia of the fore- or hind limbs may be present, and the 
gluteal muscles and areas supplied by affected cranial 
nerves may atrophy. Colic may occur as a result of fecal 
retention due to a flaccid anal sphincter. The disease 
often affects bladder function, resulting in urinary incon¬ 
tinence and retention. 

A definitive diagnosis of polyneuritis equi is possible 
only with a post-mortem examination. Blood work may 
reveal evidence of a chronic inflammatory process. 
Cerebrospinal-fluid examination may show increases in 
the protein concentration, with or without an accompa¬ 
nying increase in the white-cell count. The presence of 
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the P2 myelin antibody in the serum of CSF may be sup¬ 
portive of the diagnosis. 

Treatment of polyneuritis 
equi is nonspecific. 

Supportive therapy is es¬ 
sential and should focus 
on assisting such failing 
body functions as defeca- 
tion and urination. 

Secondary infections, such 
as bacterial cystitis (com¬ 
monly associated with 
bladder dysfunction), may 
occur and should be 
treated with antimicrobial 
drugs. Corticosteroids may be useful but typically produce 
only moderate, short-term effects. Despite a slow disease 
progression, the long-term prognosis is generally poor. 

EQUINE DEGENERATIVE MYELOENCEPHALOPATHY (EDM) 

EDM is a disease that affects the spinal cord, primarily 
in young horses. A familial tendency has been suggested 
in the Paso Fino, Arabian, Appaloosa, and Thoroughbred 
breeds; however, no pattern of inheritance has been iden¬ 
tified. Clinical signs of EDM are often noticed in horses 
less than a year old, but also are seen in horses several 
years of age. The onset of symptoms may be abrupt or 
slow. 

Clinical signs of EDM include ataxia, proprioceptive 
deficits, weakness, and spasticity of all four limbs, with 
the hind limbs often being the most affected. An affected 
horse may exhibit a “stabbing” gait and may drag its toes. 
It resists backing and may drag its feet or assume a “dog¬ 
sitting” position. When turned in a tight circle, it will pivot 
on the inside limb and swing the outside limb out away 
from its body. It is also prone to falling. 


AT A GLANCE 

• Some breeds appear susceptible 
to diseases such as EDM and 
EMND. 

• Stringhalt is recognized as exces¬ 
sive flexion of one or both hind 
limbs. 

• Draft breeds can suffer from 
shivers — muscle tremors of the 
hind limbs and tail. 
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The cause of EDM is poorly defined. The disease has 
often been associated with vitamin E deficiency. 
Hereditary factors and toxic compounds also may play a 
role in the development of EDM. 

EDM is diagnosed through microscopic examination of 
the spinal cord. The ante-mortem diagnosis relies on 
history, clinical signs, and the elimination of other diseas¬ 
es as possible causes. Low-serum vitamin E levels in 
horses with compatible clinical signs and good diagnostic 
evaluations are supportive of an EDM diagnosis. 

Treatment of EDM is nonspecific. Affected horses have 
been reported to benefit from vitamin E supplements. 
Earlier treatment with vitamin E is more likely to be 
helpful. Horses kept on sand or dirt lots may be at greater 
risk for this disease. High-quality forage and vitamin E 
supplementation may be advisable for horses with low 
vitamin E levels or vitamin E-poor diets. 


EQUINE MOTOR NEURON DISEASE (EMND) 

Most documented cases of EMND have occurred in the 



A horse with equine motor neuron disease. 
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northeastern United States. Many breeds appear to be af¬ 
fected, but the majority have been Quarter Horses. 

Early signs of EMND include muscle tremors, frequent 
shifts of weight, and recumbency. An affected horse may 
stand with all four legs close together and under the body. 
The gait appears short-strided but not ataxic. Loss of pro¬ 
prioception does not appear to occur. Later in the disease 
progression, an affected horse loses weight and muscle 
mass — particularly in the scapula, triceps, quadriceps, 
and neck muscles — and may be unable to hold its head 
up. Loss of nerve supply to the sacrodorsalis medialis coc¬ 
cygeal muscle may result in elevated tail carriage. The 
retina may show a characteristic pigment accumulation. 
The disease progression may take several months. 

Ante-mortem diagnosis can be difficult but is supported 
by clinically compatible signs and elevation in serum- 
muscle enzyme levels. A biopsy of the sacrodorsalis me¬ 
dialis coccygeal muscle may provide microscopic evi¬ 
dence of the disease. An experienced neuropathologist 
may be able to make a definitive ante-mortem diagnosis 
by examining a biopsy of the spinal accessory nerve 
under a microscope. 

The cause of EMND consistently is linked to low levels 
of vitamin E and superoxide dismutase but are probably 
not the sole causes. A significant association has been 
identified among increased levels of copper in the tissues 
of the central nervous system, increased levels of iron in 
the liver, and EMND. Lack of pasture also appears to be a 
risk factor in the development of EMND. 

Treatment of EMND is based on symptomatic and sup¬ 
portive care as well as on minimizing associated risk 
factors. Horses with little or no pasture or hay should be 
tested for vitamin E levels and supplemented as needed. 

EQUINE DYSAUTONOMIA (GRASS SICKNESS) 

This disease is most common in the United Kingdom 
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and in northern Europe. Most clinical signs relate to poor 
intestinal motility: colic, abdominal distention, weight 
loss, poor appetite, and insufficient hydration. Some cases 
may experience urinary-bladder paralysis. Death can be 
rapid, or the disease process may be protracted. 

The cause of the disease is unknown, but affected 
horses display a degeneration of those parts of the 
nervous system that govern intestinal motility. A toxic 
factor has been suggested as a possible cause. Diagnosis 
of the disease relies on the history and clinical signs, with 
supportive tests indicating poor intestinal motility. A de¬ 
finitive diagnosis can be made only at post-mortem. 

Treatment of equine dysautonomia is supportive and 
includes supplemental feeding and fluid therapies. The 
disease prognosis is generally poor. A limited number of 
chronically affected horses have recovered. 

STRINGHALT 

This condition is recognized as excessive flexion of one 
or both hind limbs. Signs may be worse on turning and 
backing and in cold weather. 

No known specific cause of stringhalt exists. Underlying 
conditions that may cause the disorder include sensory- 
nerve disorders, muscle disorders, or spinal-cord disease. 
The typical gait may be explained by other nervous-sys¬ 
tem or musculoskeletal disorders. Such disorders should 
be ruled out by complete diagnostic evaluation before the 
clinician concludes that a horse suffers from primary 
stringhalt. Unfortunately, no specific diagnostic test for 
stringhalt exists. 

Stringhalt is treated by surgical sectioning of the lateral 
digital extensor tendon. Some horses may improve with 
the administration of oral phenytoin. More conservative 
approaches are advised before resorting to surgery. 

SHIVERS AND SIMILAR DISORDERS 
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Typically identified in draft breeds, shivers produces 
muscle tremors of the hind limbs and tail that occur when 
the affected horse moves — especially when asked to 
back. Exaggerated flexion and outward movement of one 
or both hind limbs may occur; the forelimbs are less com¬ 
monly involved. Shivers and similar disorders often are 
progressive. 

These types of conditions have been described as pe¬ 
ripheral-nerve disorders, but more recent evidence may 
point to a primary muscle abnormality. Recently, a primary 
muscle disorder called glycogen storage myopathy has 
been investigated and well outlined. The clinical signs 
are similar to those described above. Muscle biopsy and 
biochemical analysis have proven to be helpful in its anal¬ 
ysis. Although no specific diagnostic tests exist, serum- 
muscle enzymes may be elevated, and post-mortem mi¬ 
croscopic examination of the involved muscle may be 
helpful. Feeding a high-fat, low-carbohydrate diet may 
help control the condition. 
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CHAPTER 11 

Space-Occupying Lesions of the Nervous 
System and Other Conditions 

ABSCESSES 

Abscesses can cause nervous-system abnormalities 
when they occur in the nervous system. Brain abscesses 
have been documented in association with Streptococcus 
equi infections. Abscessation of the pituitary gland also 
has been described. Any abscess in or associated with 
nervous-system tissue may break open and seed the 
nervous system with its inflammatory or bacterial con¬ 
tents, often resulting in the development of meningitis. 

The presence of an abscess in or associated with ner¬ 
vous-system tissue may cause nervous-system abnor¬ 
malities as a result of local compression or nerve in¬ 
flammation. The location of the abscess determines the 
resulting clinical signs. Treatment usually involves the 
appropriate administration of antimicrobials, anti-in¬ 
flammatory agents, and supportive care. 

TUMORS 

Tumors of the nervous system are uncommon. Primary 
nervous-system tumors are even more uncommon. 
Lymphosarcoma may be the most commonly identified 
tumor in the equine central nervous system and usually is 
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the result of metastasis from another site. Some more 
commonly identified tumors and tumor-like masses are 
cholesteatomas in the 
brain and pituitary-gland 
tumors. Tumors in the 
central nervous system 
may cause signs varying 
from severe behavioral 
changes to mild ataxia and 
proprioceptive deficits. 

Peripheral-nerve tumors or 
tumors of other tissue 
types that affect peripheral 
nerves will manifest clini¬ 
cal signs that relate to the affected nerves. 

GRANULOMAS 

A granuloma is a space-occupying mass that is similar 
in character to an abscess. However, granulomas tend to 
be created from a more chronic process. Granulomas may 
also harbor infectious agents. Their major effect is pro¬ 
duced by local compression and inflammation of nearby 
nerves. Clinical signs associated with granulomas in the 
nervous system depend on the location of the affected 
nerves or nerve tracts. Treatment of such conditions in¬ 
volves the administration of anti-inflammatory agents and 
antimicrobials if an infectious agent is suspected. 

OTHER CONDITIONS THAT AFFECTTHE NERVOUS SYSTEM 

Lightning Strike 

Nervous system abnormalities may be only one mani¬ 
festation of lightning strike in horses. Lightning strike 
appears to be frequently fatal in horses. In addition to 
nervous system abnormalities, cardiac, circulatory, muscu¬ 
loskeletal, optic, and dermal abnormalities may be seen. 


AT A GLANCE 

• Tumors and abscesses can 
cause nervous-system abnormal¬ 
ities when they occur in the 
nervous system. 

• Some "dummy" foals can suffer 
neurologic damage. 

• Infection of the spinal bones 
occurs mainly In foals and young 
horses. 
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Affected horses are often found or located in an envi¬ 
ronment conducive to lightning strike. Such areas include 
under tall trees, open fields, near underground wires or 
in a shelter without a lightning rod system. 

Clinical signs and physical findings indicative of light¬ 
ning strike include singeing of hair or burns, bleeding 
from the ear, mouth, or nose, protruding anus, and fetal 
expulsion in pregnant mares. Clinical laboratory findings 
may show muscle damage from severe contractions and 
thermal, mechanical or electrical energy damage. Post¬ 
mortem examination findings may produce other findings 
indicative of lightning strike including congested viscera 
and veins, necrosis of the middle and internal ear, con¬ 
tracted heart, and bone fractures. Failure to find other 
causes of sudden death is supportive of lightning strike. 

Neurologic impairment is variable. Acute rapid death 
may result from direct strike and/or strike to the head. A 
common neurologic syndrome appears to be related to 
unilateral vestibular disease. Depression, loss of con¬ 
sciousness, hyperexcitability, recumbency, paralysis, im¬ 
paired vision, vertigo, rapid, involuntary eyeball move¬ 
ment, and deafness are possible findings associated with 
lightning strike. 

Muscle damage may appear as stiff gait with pain and 
swelling over the affected area. 

Treatment of lightning strike involves emergency proce¬ 
dures and central nervous system anti-inflammatory and 
anti-edema therapy, antibiotics for potential secondary 
bacterial infection, good supportive care, and treatment 
of secondary conditions such as corneal ulceration or 
wound management. 

Prevention of lightning strike involves protection from 
lightning in appropriately designed structures. Avoidance 
of turn-out in open fields/paddocks and sheltering under 
tall trees is prudent. 
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Fibrocartilaginous Embolization 

This condition has been described only to a very limited 
extent. The material that becomes free probably enters 
the vessels that supply certain regions of the central 
nervous system. Clogging of the arteries then leads to 
swelling, bleeding, and loss of oxygen supply to the af¬ 
fected areas. The emboli (material that enters the vessels 
and then clogs them) occur in the brain, the spinal cord, 
and the cerebellum. 

Clinical signs may include sudden partial paralysis of 
the limbs, exaggerated limb reflexes below the site of em¬ 
bolization, or an absence of reflex responses in the area 
of the peripheral nervous system containing the lesion. 
Other signs may relate to affected upper areas of the 
central nervous system. 

Treatment of this condition involves good supportive 
care and nonspecific anti-inflammatory therapy. Early 
identification of this problem might facilitate other useful 
therapies, but is very difficult using the diagnostic modali¬ 
ties available today for use in horses. 

Headshaking 

There are a number of possible explanations for head¬ 
shaking in horses. Some of these are tooth problems or an 
abscessed root of a tooth, inflammatory or allergic condi¬ 
tions relating to the nose or nasal cavity, ocular abnormali¬ 
ties, ocular vitreous chamber floaters, otitis media/interna, 
otitis externa, ear mites and other parasites, neck injury, 
cranial-nerve dysfunction, guttural-pouch diseases, and 
unknown causes. 

Diagnosis of headshaking in the horse should take into 
account the myriad of possible causes. In a limited 
number of cases, blocking the trigeminal nerve has assist¬ 
ed in diagnosing the cause of the disorder. Indeed, trigem¬ 
inal neurectomy has been performed in a few horses to 
treat persistent headshaking. However, severe complica- 
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tions are possible with this surgery, and the procedure 
should be performed only by well-qualified surgeons and 
only after all other therapeutic options have been ex¬ 
hausted and following extensive discussion by qualified 
clinicians. 

More recently, a light-triggered equine headshaking syn¬ 
drome has been documented. The onset of clinical signs 
tends to be in the spring and may be related to the hours 
of daylight. The stimulation of a sneeze response in 
humans as a result of exposure of the face to direct sun¬ 
light may be triggered by a similar mechanism to that 
which triggers headshaking in horses with this disorder. 
Clinical signs begin when an affected horse is taken out¬ 
doors. 

Headshaking can be stopped by the application of 
blindfolds or dark lenses. Signs improve with the reduc¬ 
tion of light and are absent at night. Many horses improve 
with the oral administration of cyproheptadine. 
Headshaking tends to return in 24 hours after treatment 
ceases. 

Hypoxic Ischemic Encephalopathy 
(Neonatal Maladjustment Syndrome) 

“Dummy foal” syndrome is a noninfectious disorder of 
newborn foals that is associated with a period of insuffi¬ 
cient oxygen supply — often so short as to go unnoticed 
— before, during, or shortly after birth. Poor central-ner¬ 
vous-system oxygenation may lead to damage to or even 
death of nerve cells in the central nervous system. 
Affected areas may suffer edema or hemorrhage; and dis¬ 
orders of the brain, brainstem, and spinal cord may 
result. 

Clinical signs relate to the areas and extent of inflamma¬ 
tion and are more severe with longer periods of poor ox¬ 
ygenation. The most severe cases may result in coma and 
death. Less-severe signs can include seizures, behavioral 
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abnormalities, poor 
respiration, inabili¬ 
ty to nurse (possi¬ 
bly resulting in as¬ 
piration pneumo¬ 
nia), decreased 
awareness of sur¬ 
roundings, stupor, 
intermittent 
periods of unre¬ 
sponsiveness , 
ataxia, cranial- 
nerve deficits, poor 
or absent reflexes, 
or exaggerated re¬ 
flexes. 

Diagnosis in¬ 
volves knowledge 
of the history and 
the presence of 
compatible clinical signs. The disorder cannot be diag¬ 
nosed using laboratory tests. Some clinicians recommend 
using electrodiagnostics such as EEG (electroencephalog¬ 
raphy) or auditory-evoked response testing to assist in di¬ 
agnosing this condition. Definitive diagnosis is made by 
post-mortem examination of affected areas of the central 
nervous system. 

Neurologic impairment is possible — if not probable — 
but may be difficult to document after an affected foal has 
matured. Treatment is primarily supportive and focuses 
on controlling seizures, providing adequate nutrition, 
maintaining a proper acid/base balance, providing respi¬ 
ratory support, and using anti-inflammatory and other 
agents judiciously to control edema and hemorrhage. 
About half the foals with this syndrome recover to become 
mature and clinically normal adults. 
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Neuromas 

The development of a neuroma is usually associated 
with surgical procedures performed on peripheral nerves. 
The most common site for a neuroma is the back of the 
pastern of a foreleg after a posterior digital neurectomy 
(“nerving”). Fibers from the transected nerve resprout, 
producing a “nest” at the end of the nerve that can become 
painful to the touch and cause lameness. Painful neuro¬ 
mas of the trigeminal nerve have occurred after neurecto¬ 
my to control headshaking. This is considered to be a 
potential complication of this type of surgery and does 
not occur in the majority of cases. 

A procedure called neural capping can help to prevent 
the development of neuromas. If a neuroma does indeed 
develop, the original surgical procedure usually must be 
repeated. Conservative medical management of neuromas 
using long-term blocking agents and steroids is difficult 
and usually does not produce long-term success. 
Neuromas of the trigeminal nerve are difficult to correct 
surgically. The pain is exquisite in such cases, and some 
horses have required euthanasia. 

Osteomyelitis/DiscospondyHtis 

This condition involves infection of the bone(s) of the 
spinal column and is most common in young horses or 
foals. The infectious agent is usually bacteria; fungal in¬ 
fections are rare. Rhodococcus equi , Salmonella species, 
and Actinobacillus equuli are common causes in foals; 
Brucella abortis and Mycobacterium tuberculosis are 
more often seen in adult cases. 

Infection of the spinal bones may be associated with 
neonatal septicemia in foals and with immunosuppres¬ 
sion, infection, and trauma in young and adult horses. 
Clinical signs can include acute pain and stiffness, with 
evidence of spinal-cord compression. Heat, pain, and 
swelling may be the only clinical signs, but other cases 
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may present with the evidence of spinal-cord compres¬ 
sion relating to the location of the bone infection. Such 
signs may include either exaggerated or poor reflexes and 
patches of sweating. 

Diagnosis of this condition may require several types 
of tests. A history of a concurrent infection elsewhere in 
the body can increase the index of suspicion for this con¬ 
dition, particularly in cases of newborn foals and of 
horses that are immunosuppressed. Spinal radiographs 
can provide good evidence of the condition. However, 
radiographic changes may not be immediately apparent. 
Cerebrospinal-fluid evaluation may or may not be helpful. 
Only rarely can the organism be cultured from the CSF; 
and changes in it, when present, are usually compatible 
with compression of the spinal cord. Newer diagnostic 
modalities may be much more helpful in localizing and 
diagnosing the condition. These include ultrasound, 
thermography, and nuclear scintigraphy. Newborn foals 
with this condition should receive blood cultures, as the 
origin of the infection may well be neonatal septicemia. 
Direct aspiration of the infected bone has been utilized 
for diagnosis and to guide antimicrobial therapy. 

Treatment involves administering appropriate antimi¬ 
crobial agents, preferably based on the results of a culture. 
Anti-inflammatory therapies can be used to ease pain, 
fever, and inflammation. Surgical intervention may be 
considered in cases requiring drainage and spinal-cord 
decompression, but the cost of such procedures should 
be carefully considered in relation to the likelihood of a 
successful outcome. The overall prognosis depends on 
early detection, the ability to provide and sustain appro¬ 
priate therapy, and the severity of infection and spinal- 
cord compression. 

Intracarotid Drug Injection 

Inadvertent administration of many commonly used 
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medications into the carotid artery can produce serious 
acute neurologic reactions. Such compounds may include 
xylazine (Rompun), flunixin meglumine (Banamine), phe¬ 
nylbutazone (Bute), other tranquilizers, calcium solutions, 
and sodium iodide. Any medication injected into the 
carotid artery has the potential — if not the likelihood — 
to produce an unwanted reaction. 

The reaction most often occurs as a result of the admin¬ 
istration into the carotid artery of a substance meant to be 
administered into the jugular vein. It may be more com¬ 
monly encountered when injections are given in the lower 
two-thirds of the neck, where the jugular vein and the 
carotid artery lie next to each other. To help protect 
against intra-carotid injections, give IV injections only in 
the upper third of the neck, where the jugular vein is sep¬ 
arated from the carotid artery by a muscle called the 
omohyoideus. However, even in this location, intracarotid 
injection is possible. IV medications should be adminis¬ 
tered only by people who have been taught how to give 
them properly. 

The condition is marked by a neurologic reaction that 
takes place immediately after an attempted IV injection. 
Typically, the animal rears and falls over backward. 
Seizure-like activity often ensues. Some animals die; 
others recover completely. Some horses that recover may 
suffer residual nervous-system damage, including blind¬ 
ness, head tilt, and proprioceptive deficits. Occasionally, 
signs of Horner’s syndrome (see Chapter 6) may occur 
when the sympathetic nerve trunk is damaged. 

There is no effective treatment for this condition. Violent 
horses require a safe environment and sedation. 
Administration of glucocorticoids and other medications 
to help control central-nervous-system edema or hemor¬ 
rhage may be helpful. 

Seizures/Convulsions 
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Adult horses have a relatively high threshold for sei¬ 
zures; foals have a much lower seizure threshold. When 
they occur, seizures can be partial, generalized, or status 
epilepticus. Partial seizures result in localized clinical 
signs such as twitching of the face or limbs. A general¬ 
ized seizure involves the entire area of the cerebral cortex 
and results in generalized muscle activity over the entire 
body and loss of consciousness. Status epilepticus is the 
recurrence of generalized seizures in rapid succession. It 
is believed to be uncommon in horses. 

The most common cause of seizures in newborn foals is 
hypoxic ischemic encephalopathy (NMS, “dummy foal” 
syndrome), trauma, or meningitis. Foals under one year 
of age are most commonly affected by trauma or epilepsy 
from unknown causes. Seizures in adult horses most com¬ 
monly are caused by trauma, hepatoencephalopathy, 
tumors, and various toxicities. 

Diagnosis of seizures relies on clinical signs. The extent 
of cerebral involvement determines the clinical manifesta¬ 
tion of the seizure. Partial seizures may include twitching 
of a muscle group or limb, chewing, compulsive running 
or walking, and self-mutilation. Generalized seizures may 
occur after an initial period of uneasiness (aura), followed 
by symmetric muscle contraction and relaxation that may 
lead to recumbency and loss of consciousness. Other 
signs may include deviation of the eyeballs, salivation, 
“stargazing,” paddling of the limbs, urination, defecation, 
and sweating. Generalized seizures may last up to a 
minute. Narcolepsy and HYPP can be easily confused 
with seizures. 

Skull X-rays, nuclear scintigraphy, CT scans, or MRI 
imaging may help to determine the presence of a skull 
fracture or neurologic abnormality. CSF analysis may also 
provide useful information in determining the cause of 
the seizures. Electroencephalography (EEG) can be used 
to help determine the location and cause of the seizures. 
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Treatment of seizures is aimed at controlling their sever¬ 
ity and frequency. Underlying conditions should be ad¬ 
dressed and treated when possible. Anti-seizure drugs may 
be required on an acute or a long-term basis. Medications 
used in the acute phase of seizure control include diaze¬ 
pam (valium), pentobarbital, chloral hydrate, and other 
similar drugs. Nonspecific therapies are often included in 
acute treatment and can include corticosteroids or other 
anti-inflammatory agents. Long-term treatment usually in¬ 
volves the use of phenobarbital or phenytoin. 

The prognosis for a horse suffering from seizures 
depends on the success of therapies used to eliminate 
the causes of the seizures, the severity of the seizures 
themselves, and the horse’s response to those medica¬ 
tions used to control them. 

Peripheral Motor or Sensory Deficits Due to Recumbency and 
Anesthesia 

Due to horses’ large size, peripheral motor and/or 
sensory deficits can occur in association with prolonged 
recumbency resulting from illness or general anesthesia. 
Body weight plays a significant role in two ways. First, 
prolonged compromise of the blood supply to an area 



Prolonged recumbency due to illness can lead to nerve dysfunction. 
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may occur due to compression of vessels on the animal’s 
down side. Second, prolonged compression of local 
nerves may produce inflammation and subsequent de¬ 
rangement in nerve function in down-side areas subjected 
to compression by body weight. 

Muscle damage often accompanies prolonged recum¬ 
bency due to inhibited blood supply and physical damage 
of muscle tissue. Therefore, any disease or condition that 
causes recumbency can produce this type of muscle 
damage. Muscle damage due to recumbency can lead to 
severe inflammation and altered sensory function in the 
area. These problems may be difficult to distinguish from 
primary nerve damage caused by trauma. 

Nerve damage is produced by the same mechanism as 
muscle damage. Physical compression of nerves may 
cause significant edema, inflammation, and nerve dys¬ 
function. Blood supply to these nerves also may be af¬ 
fected. 

Clinical manifestations of this type of nerve damage 
relate to the nerve(s) affected. Commonly affected nerves 
include the ulnar or radial nerve or their branches of the 
front legs, and the femoral and sciatic or their branches 
and obturator nerve of the hind legs. Clinical signs usually 
relate to the inability to support weight on the affected 
limbs due to partial paralysis of the muscles supplied by 
these nerves, as well as to decreased sensation in the 
areas of skin supplied by these nerves. 

Treatment for these conditions is usually supportive 
and includes administration of anti-inflammatory medi¬ 
cations and glucocorticoids. Good footing, nutrition, hy¬ 
dration, and stall care are important. The effects of pro¬ 
longed recumbency can be minimized by appropriate 
positioning during anesthesia and the use of well-pad¬ 
ded table surfaces. Recumbent animals also need well- 
padded surfaces and frequent turning to minimize 
trauma and compression. A recumbent horse may need 
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assistance in evacuating its rectum of feces and in uri¬ 
nating, requiring manual evacuation of feces and place¬ 
ment of a Foley catheter into the bladder. Some inten¬ 
sive-care hospitals or clever engineering may provide 
the use of a sling to assist recumbent animals to their 
feet. The use of a sling can be attempted with regularity 
to allow for relief of persistent compression of muscle 
and nerves due to recumbency. Gradually lowering the 
sling in successive standing attempts allows slung horses 
to slowly resume standing on their own. However, slings 

can be dangerous to 
the horse as well as 
to its handlers, and 
not all horses tolerate 
a sling. 

In general, the 
longer the animal 
remains recumbent, 
the more severe the 
damage is likely to be 
to the muscle and 
nerves supplying the 
muscle. Therefore, 
the likelihood of re¬ 
gaining the ability to 
stand decreases with prolonged recumbency. Long-term 
recumbency without successful attempts at standing is 
grounds for the consideration of euthanasia. 

Behavioral Abnormalities 

Behavioral abnormalities that are unrelated to specific 
diseases have been documented in horses with some fre¬ 
quency. Some such behavior abnormalities are stall-walk¬ 
ing, weaving, cribbing, shying, running a fence line, “track 
sour” behavior, self-mutilation, savagery of other horses 
or of people, foal rejection, and sexual-behavior dysfunc- 
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tion in breeding stallions. 

Many behavior abnormalities that are not associated 
with a diagnosed disease process are likely to be learned 
behaviors — perhaps acquired to combat boredom. The 
neural pathways involved could stimulate the release of 
certain chemicals in the central nervous system that 
promote the repetition of the behavior. 

Behavioral abnormalities that are caused by organic dis¬ 
eases may affect the cerebrum, the limbic system, or other 
brain centers. Behavioral changes due to specific diseases 
require primary treatment of the disease process. The 
prognosis with such treatment depends on the disease 
and its severity. 

Some of the behavior problems listed above may well 
be manageable. The owner or handler may need to think 
of creative ways to keep the horse occupied and interest¬ 
ed in its surroundings. For example, a horse that weaves 
or stall-walks may respond to the presence of a stall toy, a 
companion, or other changes in its environment or 
routine. 

Some behavioral abnormalities may be associated with 
actual imbalances of chemical messengers in the central 
nervous system or with other neurological problems. 
Diagnosis and treatment of such problems may not be 
simple. These conditions may require evaluation and 
treatment by an animal behaviorist to maximize the likeli¬ 
hood of success in treatment and management. Behavioral 
abnormalities such as savagery and self-mutilation may 
require consideration of euthanasia on the grounds of 
safety and humaneness. 
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CHAPTER 12 

Management of the Neurologically Impaired 
Horse 

NONSPECIFIC THERAPIES 

Several treatments are universally or nearly universally 
used to treat nervous-system disorders and are not spe¬ 
cific to any one disease. 

Glucocorticoids (“steroids”) (dexamethasone, predni¬ 
sone, etc.) are used for their powerful anti-inflammatory 
properties and in instances of immune-mediated disease 
for their immunosuppressive properties. 

Nonsteroidal anti-inflammatory drugs (NSAIDs) (phe¬ 
nylbutazone, flunixin meglumine, ketoprofen, etc.) are 
used for their anti-inflammatory properties and to relieve 
pain. 

Dimethylsulfoxide (DMSO) is used for its presumed 
free-radical-scavenging properties and for its anti-inflam¬ 
matory and diuretic properties (to remove fluid and 
edema). 

Vitamin E is used as an antioxidant in diseased and 
healthy horses alike to promote and maintain nervous- 
system health. 

Anti-edema (anti-swelling) medications (mannitol, furo- 
semide [Lasix]) are used to control or eliminate edema 
formation in the nervous system. 
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SPECIFIC THERAPIES 

Specific therapies often are used in conjunction with 
nonspecific treatments and are targeted at specific disease 
processes. 

Antimicrobials are used 
against specific bacteria or 
other organisms, such as 
protozoa, in the treatment 
of equine protozoal my- 
eloencephalitis. 

Antitoxins are used to 
neutralize circulating and 
unbound toxins, such as 
in cases of tetanus and 
botulism. 

Antidotes are used in 
specific intoxications to counteract or neutralize the 
effects of the toxin. 

Anti-seizure medications (diazepam [Valium], phenobar- 
bital, phenytoin) are used to control the severity and fre¬ 
quency of seizures. 

OTHERTHERAPIES 

Generally speaking, whenever a preponderance of 
medications being used for treatment fall under the 
“other therapies” category, it is safe to surmise that little 
is known about the disease process(es) being addressed. 
Therefore, it would not be inaccurate to conclude that 
our understanding of equine nervous-system diseases 
and their treatment and management is far from com¬ 
plete. Some of the following therapies may be more 
useful than others, but all have been investigated thor¬ 
oughly or at least used extensively, with either written or 
anecdotal reports of success. They are also the treat¬ 
ments that have the most solid physiologic basis. 


AT A GLANCE 

• A variety of treatments are avail¬ 
able for nervous-system disor¬ 
ders, from anti-inflammatory 
medications to therapies such as 
acupuncture and chiropractic. 

• Neurologically impaired horses 
require special care. 

[ •Advances in diagnostic imaging 
will aid researchers in diagnosing 
and treating neurological disor¬ 
ders. 
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Acupuncture 

There is no real and 
repeatable evidence that 
this modality can be 
used to treat nervous- 
system abnormalities. It 
may, however, be useful 
in addressing either 
primary muscle prob¬ 
lems or muscle prob¬ 
lems associated with an 
underlying nervous-sys¬ 
tem abnormality. 


Chiropractic therapy 

Chiropractic is receiving more attention as a useful treat¬ 
ment modality. It may prove to be significantly useful in 
the treatment of back and neck musculoskeletal pain. 
Skillful practitioners may be very helpful to the treatment 
process. Chiropractic therapy still needs to be rigorously 
and scientifically evaluated in terms of its effects in relation 
to the nervous system and to nervous-system disorders. 

Other Medications 

Medications in this category are generally undefined in 
terms of their clinical effect in the treatment of nervous- 
system disorders. Some of these medications include in¬ 
frequently used antimicrobial agents for specific disease 
processes. Examples of this include oxytetracycline and 
doxycycline (used to treat EPM). Anti-inflammatory 
agents in this category include the 21-aminosteroids (a 
type of drug), such as tirilizad mesylate. 

Supplements 

Both herbal and non-herbal supplements have been 
used to support horses with nervous-system derange- 



108 




UNDERS FA A/D/A/G EQUINE NEUROLOGICAL DISORDERS 


ments. Their use is generally undefined in terms of their 
efficacy, but they are usually not harmful when adminis¬ 
tered properly. 

PROGNOSIS 

The prognosis for any horse with neurologic disease 
depends on several factors, including the severity, dura¬ 
tion, and specific diagnosis of the disease process. As the 
descriptions of several of the nervous-system diseases de¬ 
scribed in this book have made clear, some diseases are 
much more amenable to treatment than are others. 
Regardless, the prognosis for each horse should be evalu¬ 
ated on a case-by-case basis. General prognoses for spe¬ 
cific disease conditions exist, but more specific prognosti¬ 
cation should be left to the examining and treating veteri¬ 
narian. 

In general, a horse with nervous-system disease that 
loses its ability to stand has at best a guarded prognosis. 
The longer a horse remains recumbent, the worse the 
prognosis becomes because of the resulting muscle and 
nerve damage. 

CARE OF THE NEUROLOGIC HORSE 

The neurologically impaired horse requires special care 
to help it move and function safely and comfortably. Some 
horses that are successfully treated may be capable of re¬ 
turning to their previous athletic or other use. 

One significant consideration in the care of the neuro¬ 
logically impaired horse involves the decision as to 
whether the horse can be ridden again. Even in cases of 
apparent full recovery from nervous-system problems, 
such horses still pose a significant risk to their riders. 
Veterinarians should discuss the risks thoroughly with 
owners of neurologically impaired horses so that their 
clients understand the safety issues and develop realistic 
performance expectations. In many cases, the veterinarian 
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may well discourage all riding. A horse may experience 
no nervous-system problems as the result of tripping or 
falling, but such an incident could be more dangerous if 
the horse has recovered from a neurological condition, as 
it may be more likely for horses to fall and injure them¬ 
selves and their riders. 

Good footing is a must for horses with nervous-system 
impairment. Footing may be less of a concern if the horse 
has recovered from a peripheral nervous-system problem, 
as such problems tend to affect fewer nerves and 
muscles. 

A neurologically impaired horse should be handled 
with extra care. Handlers should be alert to such possibil¬ 
ities as the horse’s falling over or experiencing changes in 
behavior or senses such as vision or hearing. 

If a horse has cranial-nerve deficits, its ability to select, 
chew, or swallow food may be impaired. Such situations 
may require special methods of feeding. Horses in pain 
should have their food and water placed such that eating 
and drinking causes minimal discomfort. 

The administration of medications to horses with ner¬ 
vous-system impairment may require diligent adherence 
to dosing protocols. Unfortunately, some medications may 
be required for long periods of time. It is important that 
medications be administered as directed by the veterinar¬ 
ian to prevent failure of treatment or worsening of the 
condition. 

A horse with nervous-system impairment must be eval¬ 
uated periodically by a veterinarian. Some cases of ner¬ 
vous-system impairment may worsen even after an appar¬ 
ent period of stability. A good relationship with and peri¬ 
odic evaluation by your veterinarian are important in 
managing such a situation. 

CARE OF THE SEVERELY NEUROLOGIC HORSE 

Severely neurologic horses are difficult to manage in a 
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field or even in the stable. They can be dangerous to 
themselves, to other horses, and to their handlers. A se¬ 
verely affected horse that is able to stand is prone to 
falling over. A horse with moderate to severe nervous- 
system impairment should not be ridden under any cir¬ 
cumstances. Significant caution must be exercised by ex¬ 
perienced handlers when working around such horses. 

Recumbent horses are also dangerous. Many horses that 
become unable to rise will thrash with their legs, head, 
and neck, posing serious danger to themselves and to 
others. Seizing horses are even more dangerous, as the 
thrashing is usually more violent and uncontrollable. A 
recumbent horse needs heavy, soft bedding and frequent 
turning from side to side to minimize muscle and nerve 
damage. Keeping such a horse in a sternal position also is 
helpful. The use of soft, protective headgear can help 
minimize trauma and swelling of the head and other 
areas. Recumbent horses also may experience swollen, 
abraded eyelids and even corneal ulcers, which must be 
treated with eye ointments. 

A sling is a valuable aid in trying to help a recumbent 
horse to its feet but is potentially very dangerous. Many — 
if not most — horses frantically throw their legs in attempts 
to try to stand or in resistance to being lifted. For this 
reason, not all horses will be able to benefit by placement 
in a sling. Some horses may thrash so frantically that they 
incur more trauma or even suffer a fracture. It takes a 
skilled team, a cooperative horse, and sometimes mild se¬ 
dation to maximize the use of a sling. 

Feeding and medications are important in managing se¬ 
verely neurologic horses, and special diets or manage¬ 
ment practices may be necessary. Your veterinarian can 
help devise an appropriate feeding program. 

The overall prognosis of a recumbent horse deteriorates 
with the time it spends down and unable to rise. In the 
case of a horse that is able to stand and walk but that has 
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severe nervous-system deficits, it is realistic to expect that 
its life span will be severely curtailed, regardless of its 
age. Most horses live only a few more years before falling 
again, perhaps in the field, and becoming unable to rise. 
It is appropriate to strongly consider euthanasia in such 
cases, especially if the horse has required a sling to 
recover from recumbency in the past. 

NEUROLOGIC DISORDERS AND PERFORMANCE 

Some neurologic conditions cannot be definitively diag¬ 
nosed ante-mortem (before death) and are diagnosed by 
exclusion of other disease processes. These nervous-sys¬ 
tem conditions are unfortunately often used to explain 
many conditions and poor performance. The diagnosis of 
diseases based only on ambiguous signs and incomplete 
diagnostics leads to overtreatment of nonexistent diseas¬ 
es, a waste of horse owners’ money, and clients’ dissatis¬ 
faction with treatment results. Although there is no way 
of reaching definitive ante-mortem diagnosis on some 
nervous-system disease, the most reliable diagnosis is 
based on an informed and well-planned diagnostic work¬ 
up. 

Many neurologically impaired horses suffer from age-re¬ 
lated changes in performance or degenerative musculosk¬ 
eletal conditions. Rest alone occasionally produces some 
improvement in performance, but often the treatments 
being administered receive the credit. With good veteri¬ 
nary assistance, chronic degenerative or age-related condi¬ 
tions can be managed in ways that maximize the horse’s 
potential. Therefore, an important part of every neurolog¬ 
ic evaluation of a performance horse is a comprehensive 
lameness and musculoskeletal examination by an experi¬ 
enced veterinarian. 

THE FUTURE OF EQUINE NEUROLOGY 

Our knowledge of equine neurology is limited and in 
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its infancy. It pales in comparison to the understanding of 
the human nervous system. Of course, a major impedi¬ 
ment to the neurologic evaluation of an animal is the ani¬ 
mal’s inability to communicate precisely what and how it 
is feeling. More complete physical and neurologic exami¬ 
nations can be performed on small animals, thanks to 
their size. For these reasons, equine neurologic evalua¬ 
tions rely more heavily on diagnostic testing and imaging 
in association with the neurologic examination. 

New tests for specific diseases are in development. As 
researchers learn more about bioengineering, genetics, 
and DNA, some conditions may become identifiable and 
perhaps even treatable using molecular genetics and mo¬ 
lecular biology. 

The real future of equine-neurology research may be in 
diagnostic imaging. CT and MRI modalities have already 
been used on foals and may be available in the future for 
adult horses. Such modalities will enable clinicians to 
identify the specific locations and even the specific causes 
of nervous-system abnormalities. Such diagnostic and 
imaging techniques are likely to remove at least some of 
the subjectivity from the equine neurologic evaluation 
and to lead to methods of diagnosing and treating diseas¬ 
es that cannot presently be definitively diagnosed ante¬ 
mortem. Such improvements are likely to significantly 
curtail wasted expenditure and to dramatically enhance 
therapeutic options and their successes. 
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Abiotrophy — Failure of normal development. 

Acute and convalescent titers — Blood antibody levels 
drawn in the beginning of disease and several weeks 
thereafter to detect immune system response to an or¬ 
ganism. 

Anaerobic — Absence of oxygen. 

Ante-mortem — Before death. 

Ataxia — Poorly coordinated gait, as if drunk. 

Atrophy — Loss in organ size. 

Atropine — Drug with effects that block the parasympa¬ 
thetic nervous system. 

Borellia burgdorferi — The organism that causes Lyme 
disease. 

Brachial plexus — A nest of peripheral nerves that join 
together in a complex as they exit the spinal cord and 
that supply the nerves to the forelimbs. 

Brainstem — Base of brain; many cranial nerves exit here. 

Cataplexy — Acute loss of muscle strength leading to 
falling. 

Central nervous system — The brain and spinal cord. 

Cerebellum — Large sphere behind the cerebrum respon¬ 
sible for coordination of movement and body posture. 

Cerebrum — Part of the brain responsible for complex 
movements and thought. 

Cervical spinal column — Spinal column in the neck. 

Chelation — Binding of an element to a molecule to facili¬ 
tate its removal from the body. 
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Cisterna magna — Space behind the skull from which 
spinal fluid is collected when the horse is under general 
anesthesia. 

Clostridium botulinum — Organism that makes the toxin 
that causes botulism. 

Clostridium tetani — Organism that makes the toxin that 
causes tetanus. 

Colostrum — First milk containing high levels of antibodies 
for the foal. 

Cranial nerves — Twelve major nerves supplying the head 
and upper neck and shoulder muscles, some of which 
are responsible for special senses and involuntary re¬ 
flexes. 

Dermal — Referring to the skin. 

Diuretic — Causing excess fluid loss through urination. 

Dysphagia — Difficulty in swallowing. 

Edema — Fluid swelling. 

Electromyography (EMG) — Electrical testing of the 
nervous input to a muscle. 

Electroretinography — Electrical testing of the function of 
the retina in the eye. 

Emboli — Blood-borne material that can cause necrosis 
when it obstructs a vessel. 

Eustachian tube — Ear tube from the throat to the middle ear. 

Extracellular fluid — Fluid outside of cells; includes blood 
and tissue fluid. 

GABA — Stimulatory nervous system chemical messenger. 

Granuloma — A chronic inflammatory mass that may 
harbor an infectious agent. 
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Herniate — Pushed through a space of tissue, often causing 
pressure and inflammation of the herniated tissue. 

Heterozygous — Two different genetic signals for a partic¬ 
ular gene, e.g., one dominant, one recessive. 

Homozygous — Two identical genetic signals for a particu¬ 
lar gene, e.g., two dominant or two recessive. 

Horner’s syndrome — The syndrome of a drooping eyelid, 
pupillary constriction, inward setting of the eyeball, pro¬ 
trusion of the third eyelid, increased facial temperature, 
and sweating on the same side. 

Hypoglycemia — Low blood sugar. 

Immune-mediated — Caused by reaction of the immune 
system. 

Incontinence — Leaking of urine between periods of active 
urination. 

Intracellular fluid — Fluid inside of cells. 

Involuntary nervous system — Automatic nervous system; 
does not require thought to stimulate. 

Ionized — Exists in a charged form. 

Limb placement tests — Tests of limb correction after a 
limb is moved into abnormal locations. 

Lumbosacral space — Space over the pelvis over which the 
“hunter’s bump” is located; spinal fluid collection site in 
the standing horse. 

Luxation — Malalignment of bones of a joint. 

Lymphosarcoma — Cancer of the lymphatic system; 
spreads easily. 

Lysis — Breakage. 

Medulla — Uppermost portion of the spinal cord. 

Meningitis — Inflammation of the tissue layers covering 
the central nervous system. 
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Motor fiber — A nerve fiber that sends information to the 
body by way of motor nerve tracts to cause movement 
or other effects in the organ to which it courses. 

Myelin — Substance that forms a sheath around the pro¬ 
cesses of nerve cells. 

Myelography — Contrast dye injected into the space around 
the spinal cord and X-rays taken to detect areas of spinal 
cord compression. 

Necrosis — Tissue death usually due to loss of blood supply. 

Neuroborreliosis — Nervous system disease caused by 
Borellia burgdorferi. 

Nuclear scintigraphy — Injection of radioactive substance 
that is taken up by inflamed areas of soft tissue and 
bone. Detected by a gamma camera. 

Nystagmus — Rhythmical movements of the eyes associat¬ 
ed with vestibular or cerebellar disease. 

Oxygen-derived free radicals — By-products of immune 
cell metabolism that are destructive to tissue. 

Panniculus reflex — Skin twitch response to poking or 
other skin stimulus. 

Parasite — Foreign organism that feeds off of the host’s 
body systems. 

Parasympathetic nervous system — Portion of the invol¬ 
untary nervous system that generally counteracts. 

Perineum — Skin around the anus. 

Peripheral nervous system — Nerves that branch out from 
the central nervous system. 

Positive predictive value — Likelihood that a positive test 
represents a truly diseased animal. 

Post-mortem — After death. 

Proprioceptive deficits — Loss of the ability to detect the 
limbs in space. 
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Pupillary light reflex — Response of the pupils to light by 
constriction. 

Reflexes — Automatic responses to certain stimuli. 

Sarcocystis neurona — Major protozoa causing EPM. 

Segmental reflexes — Reflexes relating to each segment of 
the spinal cord and spinal column. 

Sensory fiber — A nerve fiber that sends sensory informa¬ 
tion from the body to the brain in sensory nerve tracts 
in the spinal cord. 

Septicemia — Bacteria and its toxins within the blood. 

Slap test — Movement of the arytenoid cartilage of the 
hyoid apparatus in response to a slap on the withers on 
the opposite side. 

Spinal fluid analysis — Analysis of many types possible on 
the spinal fluid (cell counts, bacteria, antibody detection, 
protein amounts, culture). 

Stylohyoid bone — Bone of the hyoid apparatus involved 
in swallowing and vocalizing. 

Symmetry/asymmetry — Relating to similar findings on 
both sides of body (symmetric) or dissimilar findings on 
the sides of the body (asymmetric). 

Sympathetic nervous system — Portion of the involuntary 
nervous system generally responsible for automatic stim¬ 
ulatory responses. 

Thiamine — Vitamin Bl. 

Thumps — Synchronous diaphragmatic flutter; simultane¬ 
ous contraction of the heart and diaphragm muscle. 

Tracheostomy — Temporary surgical hole in the trachea. 

Tympanic bulla — Bony cavity on the underside of the 
skull that communicates with the middle ear. 

Vasculitis — Inflammation of a blood vessel. 
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Vertebrae — Bones of the spinal column. 

Vestibular — Referring to the inner ear structures responsi¬ 
ble for balance and sensation of motion. 

Viscera — Referring to the organs of the body. 

Voluntary nervous system — Nervous system requiring 
conscious decisions to stimulate. 
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Recommended Readings 


Equine Neurology sites on the Internet 

Research at Universities: 

The Ohio State University: 

http ://www. prevmed. vet. ohio-state. edu 

The University of Kentucky 

http ://www.uky. edu/Agriculture/VetScience 

The University of Florida 

http://www. vetmed. ufl. edu 

Other Sources: 

The Association of Equine Practitioners: http://www. 
aaep.org/ 

The Horse: Your Guide to Equine Health Care magazine: 

http ://www. thehorse. com 
Animal Health Trust 

http://www.aht.org.uk 
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NEUROLOGICAL EXAMINATION FORM 


Horse Name/I.D. 





Breed: 

Sex: 


. Body Weight: 


Date of Examination: 




1) Appetite: 





Food Consumption: 

Normal 

Abnormal 


Water Consumption: 

Normal 

Abnormal 


2) Attitude/Behavior 





Anxious 

No 

Yes 



Apprehensive 

No 

Yes 



Convulsions 

No 

Yes 



Depressed 

No 

Yes 



Head Pressing 

No 

Yes 



Nose or lip wrinkled 

No 

Yes 



Shaking Head 

No 

Yes 



Tongue Hanging Out 

No 

Yes 



3) Head Evaluation 





Tilt 

No 

Yes 



Symmetry 

No 

Yes 



Lip droop/salivation 

No 

Yes 



Intention Tremor 

No 

Yes 



Sensation 

No 

Yes 



Swallow (gag) 

No 

Yes 



Tongue Tone 

No 

Yes 



Other: 





Cranial Nerves 

Left 

Right 

Vision 

Normal 

Abnormal 

Normal 

Abormal 

Pupil size/symmetry 

Normal 

Abnormal 

Normal 

Abnormal 

Pupillary light reflex 

Normal 

Abnormal 

Normal 

Abnormal 

Menace Response 

Normal 

Abnormal 

Normal 

Abnormal 

Blink to bright light 

Normal 

Abnormal 

Normal 

Abnormal 

Corneal Reflex 

Normal 

Abnormal 

Normal 

Abnormal 

Strabismus 

Normal 

Abnormal 

Normal 

Abnormal 

Nystagmus 

Normal 

Abnormal 

Normal 

Abnormal 

Facial Muscle Tone 

Normal 

Abnormal 

Normal 

Abnormal 

Mastication muscle tone 

Normal 

Abnormal 

Normal 

Abnormal 

4) Body Evaluation 





Body Sensation 

Left 

Right 

Neck 

Normal 

Abnormal 

Normal 

Abnormal 

Trunk 

Normal 

Abnormal 

Normal 

Abnormal 

Limbs 

Normal 

Abnormal 

Normal 

Abnormal 

Quarter 

Normal 

Abnormal 

Normal 

Abnormal 

Perianal 

Normal 

Abnormal 

Normal 

Abnormal 


128 




UNDERS FA A/D/A/G EQUINE NEUROLOGICAL DISORDERS 


Muscle Atrophy 

Left 

Right 

Neck 

Normal Abnormal 

Normal Abnormal 

Back 

Normal Abnormal 

Normal Abnormal 

Limbs 

Normal Abnormal 

Normal Abnormal 

Quarter 

Normal Abnormal 

Normal Abnormal 

Tail 

Normal Abnormal 

Normal Abnormal 

Other: 



5)Gait Evaluation 



Gait Symmetry (describe): 

Walking: 

Head Raised: 

Truncal Swaying 

No Yes Worsens 

No Yes Worsens 

Toe dragging 

No Yes Worsens 

No Yes Worsens 

(If yes, which limb:) 



Inconsistent Limb Placement No Yes Worsens 

No Yes Worsens 

Of yes. which limb:) 



Limb Interference 

No Yes Worsens 

No Yes Worsens 

Of yes, which limb:) 



Pacing 

No Yes Worsens 

No Yes Worsens 

Circling left: Circumduction RR limb No Yes_ 


Toe dragging 

No Yes (If yes. which limb: ) 

Other: 



Circling right Circumduction LR limb No Yes 


Toe dragging 

No Yes If yes. which limb: ) 

Other: 



Placing Reactions 

Left 

Right 

Front 

Normal Abnormal 

Normal Abnormal 

Rear 

Normal Abnormal 

Normal Abnormal 

Hoofwear: 



Front 

NormalAbnormal 

NormalAbnormal 

Rear 

NormalAbnormal 

NormalAbnormal 

Backing: 



Toe dragging 

No Yes 


Pacing 

No Yes 


Inconsistent Placement 

No Yes 


Grade Scale for Ataxia, Weakness, & Spasticity: 1 to 5 

(5 being the worst) 

Ataxia: 

Soasticitv: Weakness: 
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